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Ingersoll-Rand High-Speed Hammers are Built to Meet the Severe Duties of 
Steel Casting and Billet Work 


High speed makes the hammers easy to held together by three alloy steel handle bolts 
hold and accounts for the great amount of —a construction doing away with threaded 
work they accomplish. joints, yet permitting quick disassembly of the 

‘ ’ tool. 

A simple, rugged construction is_ used. 

The barrel is forged from double-selected spec- The hammers are fitted with an adjustable 
ial steel and is hardened and ground through- exhaust deflector, which makes it possible to 
out. The handle, a drop forging of strong con- deflect the exhaust in any direction desired. 
struction, is shaped to give a good grip for 

the operator’s hand. Handle and barrel are Let us send you complete information. 


INGERSOLL~RAND COMPANY~11 BROADWAY, NEW YORK CITY. 


Offices mn principal cities the world over 


CANADIAN INGERSOLL RAND CO. LIMITED, INGERSOLL-RAND CO. LIMITED, 


260 ST.JAMES STREET, MONTREAL, QUEBEC. 165 QUEEN VICTORIA STREET. LONDON, E.C.4 
362 PT 
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Two 10 inch Cast Iron Maxim Silencers on two 


100 H. P. Fairbanks-Morse Engines. 
















NOISE is not the only trouble- 
some feature connected with 
compressor or engine operation. 
Air pulsations due to the suction 
or exhaust often are very annoying 
because they shake buildings or 
decks of ships. 

Just recently several users of 
Maxim Silencers stressed the 
elimination of pulsations fully as 
much as the quieting of noises. 

For instance, a firm in Indiana 
comments: 











And Air Pulsations Stop, Too 


“All the vibration was stop- 

ped and one could not tell 

when the boat was coming 

to the dock unless by obser- 

vation.” 

Stopping air pulsations is the 
added value of the Silencer. 

Even if your machine is not so 
noisy, the pulsations from it may 
be very troublesome. 

The Maxim Silencer will elimi- 
nate pulsations, too. 


The Maxim Silencer Company 
121 Homestead Ave., Hartford, Conn. 


For oil and gas engines, air compressors, uniflow steam 
engines, positive pressure blowers, reducing and safety 
valves and other equipment having noisy intakesor exhausts 


use Maxim Silencers. 
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I-R Products 


For the Mine 


“Jackhamer” Drills 


6 sizes 


Dry and wet patterns 


Drifter Drills 


Various sizes and types 
from 89 Ibs. to 210 Ibs. 


Drill Steels 


Various sizes and sections 


Made-up sets or 


lengths 


random 


“Stoper” Drills 
Dry and wet patterns 


Atlanta 
Birmingham 
Boston 
Buffalo 
Butte 
Chicago 
Cleveland 
Dallas 
Denver 
Detroit 
Duluth 

El Paso 





Houghton 
Honolulu 
Joplin 
Knoxville 
Los Angeles 
Manila 

New Orleans 
New York 
Philadelphia 
Pittsburgh 
Pottsville 
Salt Lake City 
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Starting a new round in a four-foot seam of coal. The 
BBR-230 “Jackhamer” is the ideal drill for coal mine 
work. 





Why Successful Mines are Successful 


The successful mines—the leaders in the field—are 
the ones that have carefully studied all available equip- 
ment and methods, and have standardized on the best of 
both. 

There is no place for anything but the best in present: 
day mining. Mining men realize, as never before, the 
importance of having the right machines underground 
well as in surface plants. 

Money appropriated for standardization is well in- 
vested. Each dollar sospent represents many dollars savei 
later in lower operating costs and greater production. 

Many of the mines in all parts of the world have 
standardized on Ingersoll-Rand equipment. This is only 

There is an Ingersoll-Rand Branch near you. At this 

Branch you can obtain expert engineering assistance, com- 
petent mechanical service, and prompt deliveries of complete 
machines and spare parts. 
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This Bustling Cnections City is Building a 38,200-F oot 
Tunnel to Obtain an Ample Supply of Water 


adequate and a 


A* sanitary supply of 
water is becoming a pressing problem with 
American communities. This is espec- 
ially true wherever the population has grown 
rapidly of late. Not only is 
used per capita now than 
the health authorities are 


many 


water 
but 
far more particular 
about the purity of that water than they form- 
erly were. 


more 
previously 


As a consequence, it frequently be- 
farther and farther 
afield in order to tap sources which meet the 
twofold requirements of purity and quantity. 

Waterbury, Conn., is a typical example of 
this reaching out for more water; and, thanks 
to the initiative and the foresight of its re- 
sponsible experts, the city is making such pro- 
vision for the future that she can be assured 
an abundance of good water for decades, even 
though her population may be greatly 
mented. 

Until 1893, the water works of the town con- 
sisted of some small reservoirs a few miles 
away—built in 1869 and 1883. But two of these 
are now in service, and they have a combined 
capacity of 220,000,000 gallons and are utilized 
to supply only some of the higher parts of the 
community. In 1893, 1900, and 1912, other 
reservoirs were constructed ten miles north- 
west of Waterbury; and these now provide 
most of the water used. The two newer 
reservoirs in question are: a distributing reser- 
voir, having a capacity of 730,000,000 gallons, 
and a storage reservoir capable of holding 
2,000,000,000 gallons. The intention is to cre- 
ate a third reservoir in the same valley; and 
this basin, when full, will contain 1,440,000,000 
gallons of water. 

The original waterworks, built in 1869, drew 
from a watershed having an area of about one 
Square mile; and the two large reservoirs, just 
described, obtain their water from a region 
having a run-off area of 18 square miles lo- 


cated in the valley of the West Branch of the 
1607 


comes necessary to go 


aug- 


By S. G. ROBERTS 


Hen He suena 


ATERBURY is situated in 
the beautiful and bustling 
Naugatuck Valley of Con- 
necticut; and for many years 
this thriving city has been 
noted for the number and the 
varied nature of its indus- 
tries. The municipality has :; 
grown from a population of =: 
13,106 in 1870 to a present to- - 
tal of more than 100,000 in- : 
habitants. : 
The question of an ample sup- : 
ply of water to meet increas- 
ing demands has for a consid- 
erable period engaged the at- 
tention of the civic authori- 
ties; and steps are now being 
taken to insure an adequate 
supply of water both in the 
near future as well as when 
Waterbury becomes a much 
larger place than it is now. 


To obtain this water from an 
untainted source, the city is 
driving a tunnel, seven and a 
quarter miles long, that will 
tap a watershed having an 
area of 37 square miles. The 
undertaking has many inter- 
esting engineering aspects. 











Naugatuck River. The new watershed in the 
Shepaug River Valley has a drainage area of 
37 square miles and will, therefore, be sub- 
stantially twice as large as that of the com- 
bined run-off now available. 

The Shepaug project has bristled with diffi- 
culties from the very start. As far back as 


1898, plans were outlined that called for the 
taking over of additional watershed territory 
to the north of the valley of the West Branch 
of the Naugatuck, but the legislature stepped 
in and passed an act which prohibited the city 
from diverting water from the contemplated 
region. It was this situation that finally forced 
the municipality to seek relief farther to the 
westward and in the upper waters of the She- 
paug River. Even there obstacles had to be 
overcome, because, in Connecticut, it is hard 
to get control of a watershed from which water 
is to be diverted to another watershed and not 
temporarily halted in its ordinary course. This 
opposition is due to the fact that owners of 
riparian rights lying below a point of diversion 
must necessarily suffer from any diminution 
of the flow past their properties. The Shepaug 
Tunnel project involves just such a diversion 
and a reduction of the normal volume of flow 
southward of the tunnel intake. However, the 
legal difficulties were eventually disposed of to 
the satisfaction of all concerned. 

The Shepaug watershed lies to the north 
and to the west of the present utilized water- 
shed, from which it is separated by two lines 
of hills and the intermediate valley of the 
Bantam River. Having been fortunate enough 
to find a suitable source of water, the next 
phase of the problem was to determine how 
best to insure the delivery of that water to the 
city. Many of the details that follow, as well 
as much of the information that has preceded, 
were graciously furnished by Mr. R. A. Cairns, 
who has for years held the responsible office 
of City Engineer in Waterbury. Indeed, the 
acquisition of the new watershed was largely 
due to Mr. Cairns’ foresight and to his realiza- 
tion that prompt and effective efforts were re- 
quired to insure the municipality sufficient 
water in the years to come. 

In Connecticut, most of the valleys have a 
north and south trend, with dividing walls 
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Left—Cameron pump that furnishes feed water to the boilers in the: power plant at the Bantam River Camp. 


Right—the compressed air, used at the headings dependent upon 


pressors. 


formed by hills several hundred feet high; and 
it was self-evident that water could be trans- 
ferred from the Shepaug Valley to the valley 
of the West Branch of the Naugatuck in three 
ways. First by pumping the water up and 
over the intervening ridges; second, by carry- 
ing the water in a gravity pipe line, 21 miles 
in length, directly to the city; or, third, by a 
tunnel piercing and underrunning the separat- 
ing ridges lying between the Shepaug River 
and the West Branch of the Naugatuck. In- 
vestigation and study emphasized the superior- 
ity of the tunnel plan. Some of the advantages 
peculiar to the tunnel are: ample capacity for 
future water demands; freedom from struc- 
tural deterioration; and the prospect of little 
if any expense in connection with maintenance 
and repairs—combined with comparative se- 
curity against malicious injury or interference. 


The Shepaug project calls for the ultimate 


building of a dam, across the Shepaug Valley, 
that will have a sufficient height to insure a 
depth of 100 
pounded area 


feet of water within the im- 
that is to this 
will have a surface area of 273 acres and be 
capable of holding 2,250,000,000 gallons. In- 
asmuch as it will be years before Waterbury 


reservoir 





Say, 


will need a supply of this additional magnitude, 
the intention is first to construct 
lower courses of the dam—in other words, to 


only the 


make the dam just high enough to serve as a 
dam that will part of the 
river’s flow into the tunnel intake. No work 
has yet been done on the dam, and none will 


diversion lead a 


be done until the tunnel is substantially com 
pleted. 

The driving of the tunnel was begun on the 
east bank of the Shepaug during the summer 
of 1922. As a preliminary, a power plant and 
a camp were established at that west portal 














the Bantam River power station, is furnished by two “XPV” com- 


the power equipment consisting of a suitable 
boiler plant, a steam-driven electric generator, 
and an I-R compressor of sufficient capacity 
to provide operating air for the drills used in 
attacking the rock. At the start, it was neces- 
sary to tunnel through more than 200 feet 
of glacial drift, which necessitated heavy tim- 
bering and lagging. When about 213 feet in 
from the portal, the surface of the rock was 
encountered; and during the transition from 
earth to rock the excavating was slow and 
dangerous because of underground water and 
owing to the fact that it was permissible to 
When the 
full rock face was eventually developed at a 
timbering 


use only light charges of dynamite. 
point 269 feet in from the portal, 
was no longer required, and progress went 
forward in an orderly manner. 

The minimum height of the rock tunnel is 7.5 
feet and the minimum width is 7.0 feet. The 


Left—Blacksmith shop, at the Bantam River Camp, equipped with a “Leyner” sharpener and an I-R oil furnace. 
Right—Various lengths of steels used in the rock drills employed in driving the Shepaug Tunnel. 
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1—Looking eastward across the Ba m River toward the camp and the power house. 
2—Tunnel portal at east side of Bantam River. 
3—Tunnel portal at west side of Bantam River. 

. 4—Driving steel sheet piling with -operated hammer in Ravenscroft Swamp. 
5—Concrete tunnel section in trench dug in Ravenscroft Swrmp. 
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roof is semi-circular with 
a 3.5-foot radius. The 
drill rounds varied as the 
rock, which is a gneiss, 
changed in relative hard- 
ness, but the general ar- 
rangement of the drill 
holes remained the same 
—each hole being about 7 
feet deep. The central 
holes were shot first, 
those around the rim fol- 
lowed, while the lifters 
were the last to be fired. 
The center charge was 
the heaviest. An advance 
of about 6% linear feet 
was made at each blast. 





Operations at the west 
or Shepaug portal contin- 
ued until the heading had 
been advanced eastward a 
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exceptions are where the 
tunnel Ravens- 
croft Swamp and _ also 
where a 697-foot siphon 
is interposed between the 
portals on the east and 
the west side of the Ban- 
tam River Valley—in 
these two cases it has 
been necessary to resort 
to trenching. Part of the 
rock work will involve 
driving the tunnel 150 
feet below the surface of 
Bantam Lake; and there 
the tunnel will underrun 
that body of water fora 
distance of 4,000 feet. 
Operations on this sec- 


crosses 


tion are now in hand. 
Where the siphon passes 
below the bed of Bantam 





distance of 6,652.3 feet— 
the drilling being done at 
first with “Jackhamers” 
mounted on vertical columns. The rock at the 
west portal was somewhat faulted; and at 
points the rock was reinforced to check any 
inward movement. The west portal plant was 
subsequently transferred to the easternmost end 
of the tunnel line, that is, the Heminway por- 
tal, where the tunnel will discharge into the 
valley of the West Branch of the Naugatuck 
River. 

The smoke and the gases produced by blast- 
ing at the west portal were moved rearward 
from the immediate neighborhood of the head- 
ing by compressed air discharged a short dis- 
tance back from the heading, and then the foul 
air was picked up by the intake of a suction 
fan and carried out of the tunnel. At first, 
the muck was moved to the dump in steel 
cars, each of 18-cubic-foot capacity, which were 


shoved by hand to the tunnel mouth. Later on, 





Snapshots of some of Waterbury’s 


Condenser which handles exhaust steam in the Bantam River power plant for 
the Shepaug Tunnel work. 


this work was done by two 3-ton storage-bat- 
tery locomotives. 

Operations at the west portal continued from 
July of 1922 until June of 1924—the work be- 
ing done night and day by a force carried on 
the city payroll. With the cessation of activi- 
ties at the west portal, operations were started 
at three other points of attack along the line 
of the tunnel—namely, westward from the out- 
fall or Heminway portal, eastward from the 
Bantam River, and westward from the same 
stream. Before touching upon any of the de- 
tails of the latter phases of the undertaking, 
it would make the work at these headings more 
understandable if we described the tunnel as 
a whole. 

From end to end, the tunnel system spans 
a total distance of 38,200 feet; and all but 1,267 
feet of this acqueduct will pierce rock. Th> 











River, the line of the tun- 
nel grade 
stream 


crosses _ that 
about 10 _ feet 
It was at first proposed to 
carry the tunnel over the river on an aqueduct 
with arched supports. After further study, it was 
decided to build a terminal chamber on each 
side of the river and to connect these cham- 
bers by means of three 36-inch mains laid in 
an open trench dug in the river bed—the cof- 
ferdam for this purpose being formed by flank- 
ing walls of steel sheet piling. 

In Ravenscroft Swamp, the open trench dug 
there for 570 feet had a depth of 30 feet—the 
sides being supported by steel sheet piling. The 
bed of the swamp is largely composed of a 
peat-like material which is extremely unstable 
—in fact, flows like water, and the stuff proved 
very troublesome. In the trench, the 
tunnel is a concrete structure, of horseshoe 
section, having a finished internal height of 7 
feet and a width of 6% feet. 


above the channel. 


open 


This part of 




















educational and industrial buildings. 
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the tunnel rests on a double line of piles— 
driven to bedrock or refusal—placed longi- 
tudinally at 3-foot intervals. The invert and 
8 inches of each side wall were cast first and 
integrally—a unit section 15 feet long being 
cast at a time. Afterwards, the remainder of 
the side walls and the arch were cast in 30- 
foot sections—using metal collapsible forms. 
To take care of the power requirements at 
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vides circulating water for the condenser ; one 
Schutte-Koerting condenser; and two steam- 
driven “XPV” plate-valve compressors, re- 
spectively, of 14- and 16-inch stroke. Operat- 
ing air for the two Bantam River portals and 
for the heading working westward from Rav- 
enscroft Swamp is supplied by the compressors 
just mentioned. 

In connection with the camp on the Bantam 


paratory to going underground. These facili: 
ties have, undoubtedly, contributed greatly to 
the comfort and the physical well-being of the 
men. 

The size of the tunnel was chosen because 
the cross section was one that could be most 
economically excavated. Therefore, while the 
tunnel will be called upon to deliver at the out- 
fall end a maximum of 40,000,000 gallons daily, 
still the tunnel will be large enough to convey 


the two portals on the 








3antam River and 


River, the city engineer saw to it that a special 




















Some points of interest at th 


where the tunnel again enters rock west of 
Ravenscroft Swamp, a power plant and a camp 
for the workers were established on the east 
bank of the Bantam River. This plant is steam 
driven; and steam power was decided upon 
because it was believed more likely to prove 
dependable than purchased electric current. The 
Bantam River plant is equipped with three 
fire-tube boilers; one Cameron pump that pro- 


= 


y & 
— 








drying room was provided in the change house 
for the tunnel workers. This room is steam 
heated and is equipped with lockers. This ar- 
rangement, in combination with washing facili- 
ties that include a plenty of hot water, has 
made it possible for the men coming off shift 
to bathe and to get right into warm and dry 
garments. Similarly, the working clothes are 
dry and warm when the men put them on pre- 











e Bantam River Camp. 


a much greater volume of water. For the first 
24 miles eastward from the Shepaug portal, 
the tunnel gradient is 0008 foot; the succeed- 
ing 114 miles will have a gradient of .005 foot ; 
while the remainder of the tunnel will have a 
gradient of .001 foot. In other words there 
will be a natural flow of the water from the 
intake to the discharge portal. 

The rock encountered at the various sections 
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of the tunnel has been 


and is organically simi- 
lar to that first penetrat- 
ed in driving the head- 
ing eastward from the 
west or Shepaug portal 
—that is to sav, the rock 
formation 


is a granite 


which is at times hard 
and at other times rela- 
tively soft. The method 
employed at the several 
headings is substantially 
identical with the proce- 
dure that was originally 
practiced at the west por- 
tal. Two No. 248 drifters 
do the drilling at each 
heading. The drills are 


mounted on vertical 
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making 250 revolutionsa 
minute. This blower, lo- 
cated just outside the por- 
tal, is belt driven from a 
35-kilowatt motor. The 
when 


tunnel, 5,200 feet 


long, was cleared from 
end to end in an hour, 
Water seeping into the 
tunnel sections has gen- 
been kept 


erally under 


control by electrically 
operated pumps 

The blacksmith shop at 
the Bantam River camp 
is equipped with a “Ley- 
ner” sharpener and a 
“Leyner” oil furnace. 
That shop takes care of 


the steels for work at 


columns, and 24 holes both Bantam River por- 

$2 , es Dam and spillway of the Morris Reservoir from which Waterbury draws much . 1 ee ¢ ‘ 
constitute a round. There of in anhee. tals as well as for the 
is a V-shaped _ cen- heading driven west- 
tral cut. The holes are driven to a depth of imtervening shafts or adits. The means re- ward from the west side of Ravenscroft 


10 feet; one round is made at each shift; and 
there are two shifts a day. In the course of a 
week, 100 feet are pulled by the twelve shifts. 
Type BBR-13 are used to 


trim the blasted rock and to drill holes for 


“Jackhamers” of 


pipe hangers, etc. 

At the time the Shepaug Tunnel was visited 
by the writer, the section running eastward 
from the Bantam River had advanced 5,200 
feet, and was said to be the longest tunnel of 


that cross section driven up to date without 


Glimpses of Waterbury’s civic center 


sorted to to insure satisfactory ventilation are 
a combination of exhaust and plenum systems. 
About 30 or 40 feet back from a heading, com- 
pressed air is discharged from a %-inch noz- 
zle. This high-pressure air builds up a cleared 
space at the heading in about 15 minutes and 
forces rearward the gases and smoke generat- 
At a back 


from the heading a 12-inch pipe draws out the 


ed by a Dlast. point 250 feet 


foul air under the impulse of a blower having 


a capacity of 10 cubic feet per revolution and 








Swamp. At the east or Heminway portal of 
the tunnel, the blacksmith shop there has also 
a “Leyner” sharpener and a “Leyner” oil fur- 
nace. All told, the working force at the dif- 
ferent headings totals approximately 210 men, 
and this field force is supervised by Mr. I. F. 
Story, resident engineer. 

Mr. Cairns is satisfied that, at the present 
rate of advance, it will be possible to finish 
the work of driving the tunnel sometime dur- 


ing 1926. Except in spots where the rock is 








and the front of her handsome Court House. 
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In the soft 
spots the rock will be steadied by a concrete 


soft, the tunnel will not be lined. 


lining, in the placing of which compressed air 
will probably be used. The water-supply sys- 
tem, when completed, will be large enough to 
take care of the needs of Waterbury when the 
population of the city reaches 200,000 persons 
and local industry has developed proportion- 
ately. Mr. Cairns is convinced that the pro- 
cedure employed in driv- 
ing the Shepaug Tun- 
nel will result in a sub- 
stantial saving to the 


municipality when com- 


pared with what the 
undertaking would cost 
if done by contract- 


ing. 

The London “Post Of- 
fice Tube Railway,” now 
under construction, has a 
diameter of 9g feet, a 
length of 6% miles, and 
extends from 
ton in the east to White- 
chapel in the west. Up- 
on two sets of rails will 
travel automatically con- 
trolled electric cars, each 
carrying 1,000 pounds of 
mail, and the trains are 
to be run with a frequen- 
cy of 30 per hour in each 


Padding- 


direction. There are a 
number of substations 
along the line giving ac- 
cess to important dis- 
patching and_ receiving 
centers. Connecting 


branches reaching north- 
ward and southward are 


being considered. Nine- 
ty cars are being built 
for the service, which 


is expected to be in full leys 


working order by July of this year. 





the American Oriental Mail 
Line are carrying a considerable quantity of ice 
cream on each trip from Seattle, Wash., to 
Shanghai, China. Those who are handling the 
business are predicting an immense future for 
the trade in that section of the Far East; and 


Steamers of 


they go so far as to say that it will not be long . 


before China will have her own ice-cream 
plants as well as cold-storage facilities, of 
which that country is sadly in need. 





It is reported that a balloonist has been able 
to hear a man’s shout at an elevation of 1,600 
feet; the croaking of frogs in a marsh at 3,000 
feet; the roll of drums at 4,500 feet; the peal- 
ing of church bells at 5,000 feet; the rumble of 
a train at 8,200 feet; and the shriek of a loco- 


Motive when soaring at an altitude of 10,000 
feet. 





A, west portal at Shepaug River; 
D, Bantam Lake; 


CRUDE OIL MADE TO YIELD 
MORE GASOLINE 


EGARDING the growing demand for 

gasoline, it is interesting to note that the 
amount of gasoline obtained from a barrel 
of crude oil has been increasing steadily since 
1918. Refiners of oil, in 1925, got 21 per cent. 
more gasoline by running only 16.7 per cent. 
more crude—that is, had the yield of gasoline 
per barrel of crude been the same as that in 
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B, Ravenscroft Swamp; 
and E, east or Heminway portal. 


1918, then 950,000,000 barrels of crude would 
have been required in 1925 instead of 741,000,- 
ooo barrels. 

This increase in gasoline production is the 
result of cracking, and this method of re- 
fining is being continually expanded. Its ulti- 
mate effect on the petroleum situation is not 
yet fully appreciated. The yield of natural 
gasoline, gasoline derived from natural gas, 
was also increased during 1925. 

Another factor that has a vital bearing on 
this matter of providing increasing supplies 
of gasoline without proportionately drawing 
on our oil reserves, is the automobile engine. 
It is now recognized that improvements in 
design will make it entirely feasible thus to 
reduce the gasoline requirements probably by 
one-half. According to a statement by The 
National City Bank, of New York City, in- 
dustrial and engineering organizations in the 
petroleum and the automotive industries are 
cooperating to this end. 
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RESTORING RESPIRATION 


(os of temporarily suspended respira- 
tion, as we only too unhappily know, are 
not of infrequent occurrence, especially among 
firemen, miners, and attendants at automobile 
service stations who are often subjected to 
noxious gases. 





The pulmotor and kindred equipment have 
long been recognized as ready means of re- 
lief; and we have well-nigh daily reminders 
of the splendid service 
rendered by these life- 
saving outfits. It must 
be borne in mind, how- 
ever, that time is very 
precious and that the 
slightest delay in getting 
the somewhat bulky out- 
fits to the scene of an ac- 
cident may spell disas- 
ter. Besides, it is neces- 
sary to provide as many 
pulmotors as there are 
patients. 

Recently, attention has 
been called to the suc- 
cessful administration of 
a drug in cases of car- 
bon-monoxide poisoning 
or in cases of suspended 
respiration brought about 
by a wide variety of oth- 
er causes. This drug, 
known as Alpha-Lobelin- 
Ingelheim, possesses the 
peculiar property of al- 
most instantly stimulat- 
ing respiration. One phy- 
sician, says a writer in 


| 








syringe and a number of 
phails of the drug, can 
render aid to several sub- 
jects at once. It is said 
that in certain countries 
abroad, doctors connected 
with mines, railways, and 
large industrial concerns 
are required to carry Alpha-Lobelin-Ingelheim 
in their emergency outfits. 


rN 
~% oo gh 
Thomastol7 S The New York Times, 
<< iN) with a_ hypodermic 
= * & 
i 
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HCW NEW YORK CITY TURNS 
NIGHT INTO DAY 
OWHERE in the world is night turned 
into day so completely as along the 
“Great White Way” of New York City. This 
transformation is caused by numerous elec- 
tric signs which have a combined output of 
25,000,000 candle power, according to Arthur 
Williams of the New York Edison Company. 
Of the 17,000 electric signs on Manhattan 
Island below 135th street, more than 2,800 
advertise restaurants; 1,300 are hung before 
barber shops; 1,100 encourage the consump- 
tion of different tobaccos; 867 tell you what 
to wear; and 763 advertise automobiles and 
their accessories. Contrary to popular opinion, 
theaters are seventh on the list, with 706 
electric signs. Last year about 5,000 illumin- 
ated signs were added to Gotham’s skyline. 
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Air-driven clay diggers make light work of ice in the streets of Albany. 


CLAY DIGGERS CLEAR 
AWAY ICE 

GREAT problem in many of our north- 

ern cities each winter is the removal of 
the caked snow and ice from the thorough- 
fares. In business districts, especially where 
it is essential that traffic be kept open, civic 
authorities have had no other recourse in the 
past but to employ an army of transient 
laborers and to equip them with picks and 
shovels. Accomplishing the work in this man- 
ner is both slow and costly. 

During the past winter, the Department of 
Public Works, Albany, N. Y., has been able 
to solve this troublesome problem by equip- 
ping a few workmen—an army not being es- 
sential—with pneumatic clay diggers provided 
with cutting spades. An I-R portable com- 
pressor furnished the necessary operating air 
This 
equipment was first used 
on State Street. 
men, so outfitted, 
no difficulty in breaking 
up the 
that, in some places, was 


for these tools. 
Four 
found 
compacted mass 
anywhere from 8 to 15 
thickness. 
Where the ice was only a 


inches in 


few inches thick, it was 
possible with the porta- 
ble and the clay diggers 
to clear an entire block 
in a few hours. The ease 
and the speed with which 
the work was accom- 
plished stirred the enthu- 
siasm of the crowd that 
had gathered to view this 
novel method of ice re- 
moval. 

“We are satisfied with 
the air-operated clay 


diggers,” said Lester W. Herzog, commission- 
er of public works, as he watched the initial 
performance of these tools. “It is the 
apparatus we have able to purchase 
which removes ice cleanly and quickly from 
the streets. The spades are too light to do 
any damage to the paving, but they rip 
through the ice without any difficulty.” 


first 
been 





ROADBUILDING MACHINERY 
MUST BE STURDY 
N THESE days, when high-powered motor 
cars can run with almost equal facility up 
steep grades as on level stretches, much road- 
building is being done in mountainous sections 
of the country in order to open up new scenic 
wonders to the touring public. To get to the 
point of operations, contractors are often 
obliged to transport their equipment for miles, 





Tractor pulls portable compressor up steep mountain to help build road through 
Yuba Pass. 


in other words, the equipment is not infrequent- 
ly subjected to considerable jolting and jarring 
before actual work can be started. This 
means, of course, that all the machinery ina 
roadbuilder’s outfit must be of sturdy con- 
struction not only to live up to the work ex- 
pected of it but to stand up under the rough 
treatment that it not infrequently receives in 
transit. 

Out in California, for example, where a 
highway is being built over Yuba Pass, a porta- 
ble compressor and associate equipment had 
to be towed along a road leading from Blairs- 
den to Sierra City. This roadway is extreme 
ly narrow and steep, and involves climbing to 
a pass having an altitude of 7,000 feet. As 
shown by the accompanying photograph, a cat- 
erpillar tractor was employed to tow the com- 
none the for the 
rough journey that it had 


pressor, which was worse 


to make. 


The Yuba Pass Road 
starts at Sierra City 
and follows the Yuba 


River, along the base of 
the Sierra Buttes, for 4 


distance of 3% miles. 
It will have an average 
gradient of 5 per cent. 
It is estimated that 20 
per cent. of the 55,000 
cubic yards of material 


excavated con- 
sists of rock. The road 
accessible to 


to be 
will make 
the public what is said to 
be one of the most beat- 


tiful sections of the 
State of California. 
Tieslau Brothers aft 


the contractors on the 
job. 
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, ¥ T ; Sa isfaction” 
Ny ley ( 
yorr urned to Satisiaction 
° ° " 0 ° ° 
This is What Happened When a Tugboat was Equipped With 
°o ee °o Sy Z| 
an Oil Engine Instead of a Steam Prime M 
By GEORGE F. PETTINOS 
cane we Cuma ene Timae the cemrig CCC = also a better designed engine than any we 
erintendent of a fleet of barges and : : : had studied. We went up the Hudson River 
~~ eee fl "THE tugboat “Sonittep” is a; ° a Sapa 
steam tugs had to do something, and do it =: : to Hudson, where we found a ferry boat, 
' ; : vessel 95 feet long that hasa_ -; 
before it was too late. Wages were going up : b : plying between Hudson and Athens, with a 
ge eam of 20 feet and a 10-foot : : — 
together with coal, repairs, food, and every- : 240-H.P. Ingersoll-Rand Diesel engine in- 
. depth of hold. For years, : : 
thing else that pertained to boating; but boat ° : stalled. We were so surprised with the 
9A “ae a ae her owner relied upon steam- : 4 
freights, charters, and profits, alas! did not dri : =: workings of this engine and the satisfaction 
riven tugs for towing ser- = . ; 
soar along with the other things. As the S : Sieger : it had given that we decided then and there 
vice; and he was prejudiced : : Si gers 
distance between these two items increased, , ; to build a tug and to equip it with an I-R 
; ; ; in favor of steam as a prime 
Jim and I got sorer in proportion. Some- - a engine. 
; tobe aa mover until conditions made =: : , : 
thing had to be done, as things seemed to be . - ‘ = The die was cast, the Rubicon was crossed, 
oe sis it imperative for him to effect : 2 
going down, and it looked as if we were : ; : and we took the gamble in the face of what 
. Bon 3 : economies without any sac- : 5 ‘ ; : 
headed for Davy Jones’ locker. : : ; x =: our boating friends advised. We secured a 
veal on rifice in operating efficiency. : es 
We discussed larger and more efficient : . = good marine designer, who was put under the 
steam tugs, but found we ccuid not in this = The accompanying article was = direct charge of Jim. We had a Delaware 
wise cut down the number of the crew, al- : prepared by Mr. Pettinos in : River shipbuilding company build the hull, 
though we might cut down on the proportion = response to an impulse totell = ang Jim took care of the rest. The result 
of coal used per horsepower. The other ex- other tugboat operators how was a splendid tug, equipped with a 320- 
penses stood just the same. Finally, in the much could be gained | by H.P. Ingersoll-Rand Diesel engine, completed 
cee midst of our discussions, the big idea struck : adopting oil-engine drive ; =: in August of 1923. 
shi us, “What is the matter with building a and we believe his exper At that time we had several steam tugs 
This Diesel-engine tug.” We first asked our boat- ence will prove of interest handling our barges, and we were most anx- 
m a ing friends what they thought of the idea, and of value to many of our ious to test out the Diesel tug with our best 
ba and the answer we generally got was, “To =: readers. : steam tug in regard to full operating costs 
K OX: - with the -nternal combustion eng:ne: : =: under similar working conditions. So we 
rough it is not there when you want it, and you selected four of our goo-ton barges, all of 
es in must have a reliable machine at sea. Better decided that the Ingersoll-Rand engine was a which were built on the same lines. Two 
stick to the old reliable steam engine and happy medium between a high-pressure Diesel were loaded at our Silver Run wharf on the 
re a boiler and be safe.” Notwithstanding all this and a simple 2-cycle semi-Diesel engine, and Maurice River, Millville, N. J., and two had 
orta- sage advice, we were not to be just been discharged at Chester, 
had diverted, and stuck to our idea. Pa., just below Philadelphia. Our 
lairs- We studied the Diesel engine steam tug took the two empty 
reme and its application as a marine barges to Millville, a distance of 
ng to power plant as thoroughly as an 125 miles; then towed each loaded 
As experienced engineer and an ex- barge separately from Millville to 
a Ccat- perienced marine man could. We the mouth of the Maurice River; 
coml- went to Chicago, Buffalo, Detroit, and, finally, brought them up to 
ir the New York, etc., and gathered in- Chester. During the round trip 
it had formation on the different makes SSS : the steam tug consumed 18 tons 
of engines; and, after mature a rn ———- ee . of coal at $6 per ton, bringing the 
Road comparison and deliberation, we — fuel cost up to $108. When the 
City 
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These snapshots give a good idea of the winding channels that the “Sonittep” threads with some of her tows. 
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Tugboat “Sonittep” standing by a tow and also underway. 


two barges at Chester were discharged, we 
had the Diesel-engine tug tow them to the 
Silver Run wharf at Millville and take the 
two loaded ones up to Chester—in other 
words, cover the same mileage and do the 
same work as the steam tug. The Diesel tug 


Jf 


consumed 864 gallons of fuel oil at 5% cents 
per gallon, which made a fuel cost of $47.52 
as against a fuel cost of $108 for the steam 
tug. 

Jim did a little bragging about this per- 
formance among our boating friends in the 
office of one of the largest tug owners iz 
Philadelphia, and “Paddy” said, “Look here, 
Jim, I can take my steam tug C and pull your 
darned Diesel tug all over the harbor, and I 
have $500 to back it up.” “You’re on,” says 
Jim, and then and there it was decided to have 
a try-out between the two tugs on September 
9, 1923, the day the Vessel Owners and Cap- 
tains Association was to charter the steamer 
Queen Ann for its annual outing. The steam 
tug C was a larger boat with a 15x30-inch, 
fore-and-aft, compound 


up from the Queen Ann when the steam 
tug began to pull us. But when the Diesel 
engine got under full way she checked the 
momentum the rival tug had gained, and we 
started to pull the steam tug. We kept this 
up until they cried quits. It surely was a 
demonstration not to be forgotten. After a 
trial of five months with the Diesel tug, we 
found that the operating expense, as compared 
with the steam tug and on the same class of 
work, was 60 per cent. of the cost of the 
steam tug. 

On the strength of this performance, I de- 
cided to build another tug of the same horse- 
power; and the Sonittep was finished May, 
1924, to work coastwise from Delaware River 
points to Boston and return. In good weather, 
this tug averaged three round trips a month— 
taking two 900-ton barges, loaded with mold- 
ing sand for steel castings, to Boston in 72 
hours and bringing back two barges, light, to 
our Silver Run wharf at Millville in 56 hours. 
The Sonittep takes aboard in her tanks enough 


fuel oil for three round trips; and as she does 
not have to stop at New York for water and 
coal she saves at least 24 hours each way. In 
the course of a year, the fleet moves 100,009 
tons of sand. 

During the period of the Sonittep’s service— 
which has been virtually continuous since she 
was commissioned—the boat has never had a 
lay-up on account of her engines. There have 
been stretches when I did not see the engineer 
for six months at a time; and what little was 
needed in the way of accessories was sent him 
at either end of the boat’s run. Our average 
yearly bill for replacing engine parts on each 
of our oil-engined tugs has not exceeded $100. 
Incidentally, I might say that these tugs will 
maneuver as responsively as any steam-operated 
boat that we have employed. Furthermore, it 
is interesting to note that it takes only about 
ten minutes to get a boat like the Sonittep 
ready to start after a more or less protracted 
standstill where formerly it took fully two 
hours to raise sufficient pressure to get a steam 
tug away from the dock 





engine, 150 pounds 
steam, and drew 13 feet 
of water while ours drew 
8 feet. 

We went up just above 
the Pennsylvania Rail- 
road bridge over the 
Delaware River, and 
fastened the sterns of 
the tugs with a 200-foot 
hawser—placing them 
across the river so that 
neither would have the 
advantage of the tide. 
The steamer Queen Ann, 
with 300 vessel owners 
and captains aboard, 
pulled up alongside to 
see the fun; and most of 
the betting was against 
the Diesel tug. When the 
signal was 





given, the 











3 The Sonittep gave the 

\ same good service it 

\ 1925 that she did in 
a | 1924; and during the 
past winter she was down 
in Florida transporting 
lumber from Jacksonville 
to West Palm Beach, a 
run of 300 miles, and 
with no harbors between 
those ports. The tug 
covered the run betwee? 
those points, with two 
loaded barges, five times 
during the interval be 
tween January 1 and 
February 15 of the cur 
rent year. 

Last fall, on one of the 
trips from Philadelphia 
to Boston, the 320-HP. 
Sonittep, 7 mel 





with 





steam tug got under way 





first, and a shout went 


The prime mover of the “Sonittep” is a 320-H.P. oil engine, which is direct con- 
nected and reversible. 


aboard and towing two 
goo-ton barges, put ol 
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lelphia ¥ i—Dumping a trainload of sand in one of the concrete trenches from which the sand is scraped on to conveyer belts. 
q 2—In one of the big sand pits where cars are loaded by steam shovels. 
o-H.P. z. 3—Screens through which the sand passes for grading. 


4—Loading motor trucks from the sand stock pile. 
men - 5—A drag-line scraper in each concrete trench serves to carry sand to a belt conveyer. 
g two 6—Close-up of belt conveyers running from the dumping trenches to the screens, 


ut out 
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from the Delaware Capes within half a 
mile of the Philadelphia & Reading tug 
Lenape—a boat of 1,200 H.P., with 24 men 
aboard, and towing two 2,500-ton barges and 
one 1,500-ton barge. These barges were 
equipped with masts and sails which he!ped 
when the wind breezed up. The Sonittep and 
the Lenape were never more than a mile apart 
during the entire run, and they were bow to 
bow at a point between Cape Cod and Boston, 
at which point the Lenape bore off toward 


SOUND ABSORBENT PLASTER 

_— is the curse of modern hospital 

construction,” says a prominent hospital 
official; and in response comes the announce- 
ment of a plaster that is said to be from 8 to 
10 times as sound absorbent as ordinary plas- 
ter. 

The interior of a modern building, with its 
smooth, flat, hard surfaces, is an almost per- 
fect reflector of sound. In fact, ordinary 
masonry walls are much better reflectors of 








Left—Belt conveyer moving sand from dumping trench to screens. 


Top: 
Bottom: 
sand, 


Portland, Me., while the Son:ttep proceeded 
into Boston. 

To me, this seemed a wonderful perform- 
ance against odds, and I feel that I should 
mention it now. Yes, we thought we were 
taking a gamble when we built a tug and 
fitted it with an Ingersoll-Rand oil engine, but 
we won; and, what is more to the point, I am 
at present building a larger tug in which we 
will put a larger Ingersoll-Rand oil engine. 
This time, I know that the undertaking is not 
a gamble, and I shall name the boat Samson. 


Left—Close-up of double belt conveyer that delivers 
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in a hospital. Comparative tests have been 
made of a room with the customary plastering 
on the walls and of a kindred room coated 
with the absorbent plaster. The difference in 
the acoustics was found to be remarkable. 
For the purpose of the experiments, there 
was used a small portable pipe organ, with 
constant wind pressure, and a special chrono- 
meter to measure the sound duration. The 
sound-absorbing property of the new plaster 
is found to be much greater for tones higher 

















sound than the best of mirrors are reflectors 
of light. A mirror reflects about 90 per cent. 
of the light energy, but a tile wall with hard 
plaster reflects 97 per cent. of the sound 
energy. It has been proved that a sound ot 
normal intensity must undergo about 450 re- 
flections before it becomes inaudible—remain- 
ing in a room for 4.8 seconds before it is all 
absorbed. 

A carpet on the floor will absorb 25 per 
cent. of the sound and reflect 75 per cent. But 
carpets and wall draperies are not permissible 


Right—Barges at the dock loading with sand. 
sand to the screens. Right—Clamshell bucket dredging subaqueous 


than 512 vibrations per second, tones that 
are similar to those emitted by patients crying 
in pain or by infants. Hence the material is 
especially suitable for the walls of hospitals. 





During the six and a half years that have 
passed since the first trials were made in 
France in connection with commercial avia- 
tion, the traffic handled by French lines has 
increased steadily. In 1919, flying machines 
covered 165,000 miles as against approximate- 
ly 3,000,000 miles in 1925. 
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Utah Is Now Making Iron 


Fine Pig is Produced at Ironton Which Has Become an 
Important Metallurgical Center 


TAH is developing her own iron re- 
sources; and there is no reason why the 
state should not some day become self-sufficient 
in meeting her demands for iron and steel. In- 
deed, it has been suggested that Utah ultimate- 
ly may be able to furnish ferrous materials to 
many of her neighboring states—such being her 
abundant wealth in deposits of iron and coal. 
Relatively few of the public at large are 
aware that Utah has rich and readily work- 
able deposits of iron ore; and even a smaller 
number is aware that there is an up-to-date 
and active plant between Provo and Spring- 
ville, Utah, that has turned out as much as 
431 tons of marketable pig in the course of a 
day. The significance of that blast 
can best be understood if 


furnace 
we quote the of- 
ficial immediately in charge of the plant. As 
Mr. Phibb expressed it: “A country can’t be 
strong without iron and steel—that is what 
Utah and this section of the United States 
has long needed. Now the state and the re- 
gion can push forward with its own resources.” 

The plant of the Columbia Steel Corporation 
was built at Ironton in 1923, and began active 
operation on May 1, 1924. The iron ore 
treated at Ironton comes from deposits situ- 
ated in Iron County, 250 miles away; the coal 
used at the plant is brought from a field that 


By R. G. SKERRETT 
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TAH, with an area of sub- 
stantially 85,000 square miles 


and a population of nearly 


500,000, occupies a conspicu- 
ous position among the so- 
called Mountain Group of our 
states of the Far West. De- 
spite her enormous mineral 
resources, Utah has in the 
past been obliged to obtain 
elsewhere whatever iron and 
steel she needed. 


Two years ago, her enterprising 
citizenry took steps looking to 
her ultimate self-sufficiency 
in the matter of ferrous ma- 
terials when the blast furnace 
at Ironton began turning out 
excellent pig. Utah is blessed 
with an abundance of first- 
class coking coal and enor- 
mous deposits of iron ore. In 
many ways the state will be 
economically stronger be- 
cause of this new industry. 


























“Jackhamers” equipped with special blowing tubes which make it possible to keep the holes cleared of the heavy cuttings. 


is 150 miles distant; and the limestone is ob- 
tained from outcroppings that call for a haul 
of only 40 miles. In short, all the essential 
minerals are obtainable within the state. 

The coal mined at Columbia is from a vein 
ranging in thickness from 15 to 16 feet; and 
surveys have definitely established the fact that 
there are millions of tons of the fuel within 
reach. The coal is of a sort that makes excel- 
lent metallurgical coke, which augurs well for 
the future of the industry in Utah. The iron 
ore utilized by the Columbia Steel Corporation 
at Ironton is mined at Iron Springs; and in- 
teresting particulars regarding the deposits 
there have been disclosed by Capt. Duncan 
MacVichie in a paper read by him last year at 
a meeting of the American Institute of Mining 
Engineers. The iron fields at Iron Springs 
and in the Pinto mining district are extensive 
and rich; and, broadly stated, the ores are 
combinations of hematite and magnetite—an 
average analysis showing 58 per cent. iron, 5 
per cent. silica, .20 per cent. phosphorus, and 
3 per cent. moisture. 

According to Captain MacVichie: “Mining 
at Iron Springs at the present time is carried 
on by the open-pit system. A tunnel has been 
driven under the known ore bodies, and raises 
put up to the surface. The ore is broken 
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Bunk house at the iron mines. 





Mining property at Iron Springs. 


Ore bins at Iron Springs. 
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Crushing plant at the mines. 
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around the raises and drawn through chutes, at 
tunnel level, into cars of 4-ton capacity. The 
cars are hauled by electric locomotives to the 
crushing plant near the portal of the tunnel, 
From the crushing plant, the ore is transported 
on a belt conveyer to the receiving bins, from 
which it is discharged into standard-gage rail- 
road cars. Under the present methods, many 
millions of tons of iron ore can be mined from 
the Iron Springs and Pinto fields before un- 
derground operations become necessary.” 

The system of mining employed at Iron 
Springs is of an exceptional character, and has 
been developed by the company in order to 
meet the conditions prevailing on the prop- 
erty. Some of our illustrations give a graphic 
indication of the practices followed. One pic- 
ture shows the entrance to the tunnel already 
mentioned. This tunnel was driven under the 
ore bodies at a comparatively shallow depth, 
as the distance from the back of the tunnel 
to the surface exposure of the ore bodies 
varies from 60 to go feet. Raises were driven 
from this tunnel to the surface, and then a 
glory-hole system was adopted. Later on, 
these glory holes were connected so that the 
workings became, in appearance, a big ditch. 
The ore is first broken down by the bench or 
the quarry method—and one of our illustrations 
shows a 20-foot bench which was blasted out 
successfully. The blast holes were spaced ap- 
proximately 6 feet apart, and had 4 feet of 
burden on each hole. The practice is to bar- 
rel-load the holes; they are then blasted; and 
the ore, which is a replacement of limestone, 
breaks up in pieces that range from fineness 
to large boulders. 

The boulders are block holed or are broken 
by hand—whichever may be expedient, and 
afterwards the ore is dragged by horse scrap- 
ers over to the tops of the raises. The ore 
passes through the raises to chutes in the tun- 
nel, where it is loaded into cars and hauled in 
trains to the crusher. Inasmuch as the broken 
ore packs very quickly on the ground at the 
mine, it is necessary, after a few drags have 
been made of the larger pieces, to plow up the 
remaining material so as to facilitate the work 
of the scrapers. Both left-hand and right- 
hand plows are used for this purpose. 

Owing to the nature of the ground, drilling 
presented somewhat of a problem for a while. 
Now “Jackhamers” of Type BBRA-13—which 
are equipped with an excellent blowing device 
—have been found admirably suited for the 
work, These machines have been used to drill 
holes to a depth of 20 feet and to blow them 
free of the heavy cuttings the while. The 
depth of the holes has been limited so far to 
20 feet only because longer steels have not 
been employed with the “Jackhamers.” 

From the mines at Iron Springs, the ore is 
hauled over the Los Angeles & Salt Lake 
Railroad to the blast furnaces at Ironton— 
about 50 miles south of Salt Lake City, where 
the ore is handled by a single up-to-date 400- 
ton blast furnace. As a matter of fact, all the 
equipment and all the operations at Ironton 
are essentially up to date; and the aim in all 
departments of the plant is to insure efficiency 
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| the Fig. 1—Pig-casting machine. 

Fig. 2—Pushing out coke from the by-product ovens. 

nton Fig. 3—Scrubber towers through which the gas is passed for treatment. 
1 all Fig. 4—Gas tank at the Ironton plant from which Provo is supplied. 
ency Fig. 5—Steel car partly loaded with pig iron made at Ironton. 

Fig. 6—The 400-ton blast furnace at Ironton. 
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and economical results. The ore carries from 


55 to 6c per cent. iron. 


Air for the blast furnace is supplied by two 
Ingersoll-Rand turbo-blowers—only one ma- 
chine being used at a time. Each turbo-blower 
has a capacity of 42,000 cubic feet, and at the 
normal rate of operation furnishes air at a 
pressure of 17 pounds to the square inch. This 
pressure can be increased to 25 pounds, if fur- 
nace conditions require it. The blowers have 
performed perfectly since they were installed, 
and the engineering department is outspoken in 
its commendation of these essential units. 


Originally, the valves in the discharge line 
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The valve-closing motor is mounted on a 
frame having four legs, and these legs fit into 


holes provided for them in the engine-room 


floor. The air-drill motor is connected to the 


valve stem, through the floor, by means of an 


extension socket. After operating the valves, 
the frame is removed and put out of the way. 
The equipment has been in service ever since 
August of 1924, and the motor has needed no 
repairs in the meanwhile. The cost of this air- 
driven outfit was several hundred dollars 
lower than any other power-operated ap- 
paratus that could be employed in_ its 
stead. 
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the gas from the ovens is subjected to treat- 
ment for the recovery of ammonium sul- 
phate, benzol, and tar before the gas is 
used for fuel in the coke ovens or pumped 
into the distributing main which runs to the 
neighboring town of Provo. The _ order 
in which the gas is handled to clean it and 
to recover valuable by-products is as follows: 
the gas first goes through the tar-removing 
equipment; next, it is treated to recover the 
ammonium sulphate; and then it is run through 
the scrubber towers where the benzol 
tracted. 


is ex- 
In the gas department, there are four 
XB-2 compressors, which are cross-compound, 





Top—Tunnel driven under the ore bodies at Iron Springs. 
Bottom—Plowing packed ore so that it ean be readily handled by the scrapers. 
iron fields by Brigham Young. 


from the turbo-blowers were opened and 
closed by hand—either operation requiring 300 
turns which took several minutes of fairly 
hard work to complete. Subsequently, an air- 
driven 11-B drill, fitted with a key wrench, was 
adapted for this service; and, inasmuch as 
the drill malzes 360 revolutions a minute, the 
opening or the closing of one of these valves 
can now be accomplished easily and in a frac- 
tion of the former time. The point to be kept 
in mind, in order to appreciate the service ren- 
dered by the drill, is that there are two turbo- 
blowers and two discharge lines. Therefore, 
the discharge line on the blower that is to be 
started must be opened quickly and, corres- 
pondingly, the line on the machine shutting 
down must be closed just as quickly. 


The power plant, which is steam driven, is 
equipped with two I-R barometric condensers 
—one of which serves the turbo-blowers and 
the other takes care of the exhaust steam 
from the General Electric generator set which 
produces all the current used on the premises. 
These condensers are able to pull a 25-inch 
vacuum at the local altitude of 3,800 feet. 

The pig iron is turned out by a pig-casting 
machine, and this machine is electrically oper- 
ated. The bulk of the pig is shipped to two 
points on the Pacific coast—namely, to Pitts- 
burgh, which is just outside of San Fran- 
cisco, and to Torrance, which is on the out- 
skirts of Los Angeles. 


All coke used at Ironton is made there in 


by-product ovens of the Becker type, and 


Method of scraping ore over to the top of the raises. 
Entrance to Cave Fort, built on the road to the 


2-stage machines having cylinders, respective- 
ly, of 9 and 14 inches in diameter and a stroke 
of 12 run as 
they 


pump gas first to the creosote plant and then 


inches. These machines are 


single-stage, duplex compressors; and 
serve as boosters in forcing the gas through 
the Thus the gas, 


which is a by-product of the coke ovens, 1s 


service main to Provo. 
used as a fuel in those ovens and the surplus 
is marketed in a nearby town. 

The operation of the booster compressors is 
governed by Tagliabue compressed-air control 
apparatus, and in this way the gas pressure 
in the line to Provo is held uniform undef 
different service demands. In fact, compressed 


air is utilized in a variety of ways at the 
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Left—Coal tipple 


Ironton plant—for instance, a steam hoisting 
engine is run with compressed air; the tip- 
ping of slag pots to dump their contents is 
done pneumatically; all electric motors are 
blown clean with compressed air; the gates in 
the coke bins at the blast furnace are opened 
and closed pneumatically; the electric locomo- 
tive used at the coke quenching station is 
equipped with an air compressor to operate 
dump cars and grates; the apparatus used in 
pushing coke from the ovens—that is, dump- 
ing the coke from the ovens into the cars, is 
done by means of compressed air; and com- 
pressed air is utilized to clean boiler tubes and 
to drive drills and other pneumatic tools em- 
ployed more or less extensively in and about 
the plant for routine work, for making repairs, 
and in making improvements. Much of this 
XRB 
pressor, which is belt driven from an electric 
motor. 


necessary air is supplied by an com- 
This machine provides service air at 
a pressure of 85 pounds per square inch. 

This survey of the activities at Ironton and 
in the associate iron and coal fields does not 
include many details that might be of interest, 
but it does make it plain that wide-awake men 
in Utah are alive to what that section of the 
country needs in the way of a source of iron 
and steel within the State’s own borders, and 
tells what steps they have taken towards her 


ultimate self-sufficiency in this respect. 





Left—By-product coke ovens. 





and by-product coke ovens. 


Right—Quenching tower in which a 


ALARM FOR COOLING-WATER 
SYSTEMS 

N INGENIOUS mechanism known as the 

Monitor Safety Device, which has recently 
been put on the market in this country and 
Great Britain, automatically warns an operator 
by either whistle or electric bell when the cool- 
ing-water system of an oil engine is not circu- 
lating as it should in order to keep the engine 
at a proper temperature. 

It is claimed that the cracking of cylinders 
and the drop in the power output of an oil en- 
gine are, in the majority of cases, caused by 
the slowing up of the flow in the cooling-water 
system. The reason for this slowing up is 
sometimes due to the fact that cooling water 
must be circulated again and again, as it is not 
always possible to obtain enough water for 
this purpose at a low cost. Naturally, after 
repeated journeys around warm cylinders, the 
water loses its effectiveness as a cooling agent 
—and the engine suffers. 

The Monitor Safety Device is said to give 
instant warning when the water rises to a tem- 
perature that might prove harmful to the en- 
gine, or disastrous. This automatic 
alarm, according to the manufacturer, has sev- 
eral good features. 


even 


Among these are: free 
movement of the spindle without leakage; a 
flow indicator that shows the flow of water 
through the pipe; adaptability—it can be used 
for both vertical and horizontal pipe lines; 
and, last but not least, the device automatically 
resets itself after an alarm has been sounded. 





















































Right—Stills and tar-extraction piant. 


MORE ELECTRICITY PER 
POUND OF COAL 

HE output of electricity by public-utility 

power plants in the United States in 1925 
was 65,801,000,000 kilowatt-hours, an increase 
of 11.5 per cent. over that of the preceding 
year. About 34 per cent. of this total was ob- 
tained from falling waters—representing a 
slight increase over the power so produced in 
1924. Had coal been used instead of water 
power to generate this 34 per cent. of electric 
current, then 23,000,000 tons would have been 
required. 


The amount of coal consumed in producing 
electricity in 1925 was only 7 per cent. great- 
er than that burned in 1924, but the quantities 
of fuel oil and gas consumed were 38 per cent. 
and 4 per cent. less, respectively. But to give 
the reader an idea of the fuel needs of the 
power plants under consideration, let us put 
the figures in a concrete form. By adding to 
the coal actually burned the coal equivalent 
of the oil, gas, and wood used for the twelve- 
month, then we learn that an average of 3,000 
pounds of coal was consumed per second. 

The gain in efficiency in the use of fuel con- 
tinued throughout 1925. As compared with 
1924, there was a decrease of about 0.1 pound 
in the average consumption of coal per kilo- 
watt-hour. While this gain may seem small 
on the face of it, nevertheless it represents 
a saving in coal of more than 2,000,000 tons 
for the year. 











newly withdrawn carload of coke is being quenched. 
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CLOSE GAP IN HETCH HETCHY 
AQUEDUCT 
By C. W. GEIGER 

AVING overcome the various obstacles 

along the land route by which the Hetch 
Hetchy system is to convey water from the 
mountains to the distributing mains of San 
Francisco and vicinity, one of the last 
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negotiate the navigable channel of Dumbar- 
ton Strait. This section of the line extends to 
the eastern shore of San Francisco Bay, where 
it terminates at a concrete caisson having a 
diameter of 77% inches. 


From this caisson, the 60-inch pipe line is 
conveyed for a distance of 3.875 feet over a 
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been laid, the line was once more subjected 
to a pressure test, using compressed air for 
the purpose. Wherever the piping ran under. 
ground, the trench was excavated with a bot. 
tom width of 6 feet and to a depth averaging 
from 7 to 8 feet—the sections being placed 
therein by means of a caterpillar type of tray- 

eling crane. In the course of a working 





links in this monumental undertaking 
was completed with the laying of the 
main which forms what is known as the 
Bay Crossing Division. 

This section of the water-supply sys- 
tem begins at the Irvington gate house, 
from which point the water will be di- 
verted through three branches: one, 
reaching southward to San Jose and the 
Santa Clara Valley; another, extending 
northwest to Oakland and other east bay 
cities; and the third, with which we are 
to deal in this article, leading west by 
way of San Francisco Bay to the San 
Francisco peninsula. This main branch 
has a daily capacity of 200,000,000 gal- 
lons, and discharges into the Crystal 
Springs Reservoir. 

The Bay Crossing Division extends from 
Irvington to a point 3 miles west of Redwood 
City, and throughout the greater part of its 
length—19.4 miles—is made up of steel pip- 
ing having an inside diameter of 60 inches 
and varying in thickness from °/,. to 7/1. 
inch. Starting near Irvington, at an elevation 
of 52 feet, the pipe line runs underground for 
a distance of 6 miles, gradually descending to 
the edge of a salt marsh near Newark. Over 
this marsh, the line is carried for 1.7 miles 
on a timber-pile trestle to Newark Slough-- 
the crossing of the slough being effected by 
means of a cast-iron submarine pipe 42 inches 
in diameter and about 400 feet long. Thence, 
to the east shore of Dumbarton Strait, a 
stretch of 1.4 miles, the 60-inch piping is laid 
over another timber-pile trestle, while 2,800 
feet of the 42-inch submarine piping is used to 








day anywhere from 18 to 20 sections 
were laid, bolted, riveted, and calked. 
When Newark Slough was reached, it 
was first build a track, 
resting on wooden piling, across the 
slough and along the line to be followed 
by the piping. The work of laying the 
2-inch main proceeded about as _fol- 
lows: The pipe sections were taken out 
over the track to the point of use on 
4-wheel trucks and were there picked up 


necessary to 


by a floating derrick and placed on a 








Section of the 42-inch main which runs 
under Newark Slough and which is part of a 
19.4-mile pipe line that links San Francisco 
with the Hetch Hetchy water-supply system. 


steel bridge to the west shore of the bay, 
whence it is carried by way of a trestle, 2,700 
feet long, to the Pulgas pumping station. From 
that point on the line is buried, continuing at 
a low elevation through Redwood City. The 
westernmost 2.1 miles of this section of the 
water-supply system passes through hilly 
country in and about the Cordilleras Canyon 
and is alternately laid in trenches and car- 
ried over gullies on steel bents—rising to an 
elevation of 278.5 feet where it connects with 
Pulgas Tunnel. This tunnel discharges into 
Crystal Springs Reservoir. 

Each unit of the 60-inch piping was nor- 
mally made up of four 8-foot segments, dou- 
ble-lap riveted, in the shop of the Western 
Pipe & Steel Company. Before leaving the 
shop, each section was tested for tightness 
with compressed air and then dipped verti- 
cally in a_ bitumen After 


enamel. havinz 


cradle. This cradle was supported by 
the same piling that carried the track 
but rested several feet below the track 
After all the 

joined and properly calked on the cra- 
dle, clamps were secured about the pipe line 
Then the entire 400 feet 
of main was raised slightly above the cradle; 
the cradle was removed; and that section of 


level. units had_ been 


at suitable intervals. 


the Bay Crossing Division was lowered into 
the water by the aid of threaded rods attached 
to the clamps and extending up through 
In lowering the pipe line, a 
large crew of men had to be employed to op- 


heavy timbers. 


erate the wrenches required to turn the turn- 
buckles on the rods. 


Exports of fresh fruits from the United 
States in 1925 had a total value of $42,220,582, 
an increase of $904,316 over those for the 
The growing demand _ for 
our apples, oranges, grapefruit, pears, etc. 


preceding year. 


the world over is calling for a proportionate 
increase in cold-storage space aboard ocean- 


going steamshirs. 
































ae — * 
Ae acca ng OMIM eS A” 


£ 























Left—Calking a joint in the riveted main. 
Center—Testing a completed section of the riveted main with compressed air. 
Right—Riveting a joint in the newly laid main. 
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il-Klectric Locomotive 








HIS drawing by Winsor McCay, of the 

New York Herald-Tribune staff, is a 
notable example of the ability of an experi- 
enced cartoonist to tell—in a vivid, pictorial 
flash—a story which would otherwise require 
many pages of printed words. Such a cartoon 
has an added interest as an interpretation of a 
purely technical subject by one accustomed to 
reduce all problems to terms of human pro- 
gress and comfort. 

Before starting on this cartoon, Mr. McCay 
listened for more than an hour to the story 
of the development and accomplishments of 
the oil-electric locomotive, together with a 
somewhat detailed description of its mechan- 
ism. He was told of the great economies in 
fuel and maintenance costs which will be 
made possible for the railroads by this new 
type of motive power; of its freedom from 
smoke and noise; of its simplicity of opera- 
tion; of its power; and of its easy adaptability 
to every branch of railroad service. It was 
explained that the oil-electric locomotive had 
ceased to be an experimental proposition in 
January, 1926, when it was in regular opera- 
tion on four important eastern roads and had 





been ordered by five other lines in the East 
and Middle West. Performance records made 
in actual railroad service were described; and 
the reasons were given why so many engineer- 
ing authorities regard the oil-electric locomo- 
tive as a supremely important new factor in 
the field of land transportation. 

“And now, Mr. McCay,” said the cartoon- 
ist’s interviewer, “we are interested in getting 
your impression of an engineering develop- 
ment of this kind. From your broadly public 
viewpoint, from the angle of purely human 
values, just what seems to you to be the mean- 
ing of the oil-electric locomotive ?” 

Mr. McCay’s response came instantly—but 
not in words. With a few swift strokes of a 
pencil, in less time than it takes to tell it, he 
flashed on a memorandum pad all the out- 
standing features of this cartoon. After that, 
the finished drawing, as reproduced above, b2- 
came largely a matter of painstaking detail. 

To Winsor McCay, the advent of the oil- 
electric locomotive meant the springing of rail- 
road transportation from an age of noise and 
grime and fettered power into a bright new 
era of cleanliness and quiet efficiency. 


CONCRETE VAULTS SAFER 
THAN STEEL ONES 

CCORDING to the president of the 

Architectural League of New York, con- 
crete vaults are more resistant to the tools 
of a burglar than are vaults in which steel is 
counted upon to insure security against this 
form of attack. 

As is well known, the intense heat of the 
oxy-acetylene torch is frequently used by safe- 
breakers to burn through the steel defenses or- 
dinarily forming the walls of such structures. 
After a series of tests, it was discovered that 
every form of steel lining employed in bank- 
vault construction failed before the attack of 
the oxy-acetylene torch. A_ well-built rein- 
forced-concrete wall will offer more protection 
than the much more costly linings of steel 
plating. 

In this connection, it is interesting to recall 
that the steamship Teno recently carried from 
Chile to New York gold bars to the value of 
$12,5c0,000. That bullion was placed within 
a vault, built of concrete, located in the hold 
of the ship. The vault was especially con- 
structed to protect that consignment of precious 
metal. 
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Close-up of big tripod rock drill which formed one of the two central figures in the initial attack of the rock overlying the 
line of the new Mersey Tunnel. 
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Rapid Growth of Liverpool and Adjacent Industrial Districts 
Was Necessitated This Great Vehicular Tube 


HE City of Liverpool, situated on the 

north bank of the River Mersey, is the 
second largest seaport in England and ranks 
among the largest ports in the world. Located 
as Liverpool is in relation to the huge indus- 
trial districts of Lancashire and Yorkshire, it 
is little wonder that its population should have 
increased rapidly as these industrial areas de- 
veloped and expanded. 

The rate of growth of the city can be gath- 
ered from the following facts. The population, 
which was estimated at from 60,000 to 70,000 
people in 1800, reached a total of 246,000 in 
1837 and 601,000 in 1881. Today, the inhabi- 
tants number well over 800,000. In 1895, the 
Liverpool Boundaries Bill extended the city’s 
limits so as to embrace several outlying dis- 
tricts—thus increasing her acreage to 10,593. 
Today, the city and her suburbs cover an area of 
more than 21,0c0 acres. Towards the end of the 
seventeenth century, so records have it, Liver- 
pool shipowners had a modest fleet aggregat- 
ing 223 tons. Evidently the shipping business 
prospered, for by 1699 the fleet had grown to 
102 vessels of 8,619 tons burden. 

In 1709, the construction of a wet dock 
marked the beginning of that wonderful row 
of docks, some nine miles in length, which ex- 


By A. L. MURPHY 


ONSTRUCTION of the 
world’s largest subaqueous 
vehicular tunnel was begun 
on December 16, of the year 
gone. On that date, at 3.34 in 
the afternoon, H.R.H. Prin- 
cess Mary turned a gold throt- 
tle lever and thus opened 
the line carrying compressed 
air to a group of concrete 
breakers. Those pneumatic 
tools started the excavating 
of a shaft from which a new 
tunnel will be driven under 
the Mersey River at Liver- 
pool, England. 


When completed, this tunnel 


will have an internal diameter 
of forty-four feet and be a lit- 
tle more than two miles long. 
Something like eight years 
will be required in which to 
finish the undertaking; and 
the estimated ultimate cost is 
put at approximately £5,000,- 
000. 


cites the admiration of the world. It might 
also be of interest to mention that on June 20, 
1819, the Savannah, an American vessel, and 
the first steamer to cross the Atlantic, arrived 
at Liverpool. That port also boasts the finest 
landing stage in the world—the Princes Land- 
ing Stage—which is nearly half a mile long. 
The floating dock, as it originally stood, was 
opened to service on July 28, 1874, and two 
days afterwards was destroyed by fire—neces- 
sitating its rebuilding. 

On the south bank of the River Mersey is 
the town of Birkenhead. With the rapid in- 
crease in the population of both Birkenhead 
and Liverpool, there developed the need of 
better means of intercourse and transportation 
between those neighboring cities. To relieve 
the situation, a tunnel was built under the 
Mersey in 1886, offering easy access to the 
Cheshire side of the river and linking up Liver- 
pool and Birkenhead. This tunnel is 3,750 feet 
in length and 25 feet wide; it lies 30 feet 
below the bed of the river; and carries a 
double-track. electrified railway. 

As a further aid to traffic, pedestrians and 
light vehicles are also conveyed across the 
river near the old tunnel by small steam ferry 
boats; and it is a matter of interest that two 

















Photo. Stewart Bale, Liverpool. 


Drills attacking the rock on the site of old St. George’s Dock at the time of the inaugural ceremonies. 
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The heavy traffic routes, that converge upon the points where the tunnel portals 
will be, indicate how necessary it is to provide a subaqueous vehicular link. 


of the boats now in this service were actually 
used during the World War at the attack on 
Zeebrugge, in 1918. These boats, the Daffodil 
and the Jris, were put in commission again 
after they had been reconstructed; and in 
recognition of the parts they played on that 
great day they were renamed the Royal Daf- 
fodil and the Royal Iris. 

Many suggestions have at different times in 
the past been made in an attempt to deal more 
adequately with the traffic across the Mersey 
between Liverpool and Birkenhead. As long 
ago as 1860, Mr. Jesse Hartley—first engineer 
connected with the Mersey Dock and Harbor 
Board—proposed a scheme for building a 
bridge over the river. Several other schemes 
were offered in succeeding years; and the con- 
struction, in 1886, of the now existing railway 
tunnel then appeared to be a solution of the 
problem. 

As time went on, however, and the communi- 
ties expanded, the tunnel could not satisfac- 
torily take care of the traffic situation and, in 
1898, another bridge project was advanced. It 
was suggested that a high-level suspension 
bridge be built with a center span of 2,000 feet, 
a headway for ships of 150 feet at high tide, 
and with two piers in the river. Several other 
plans were outlined, including the conversion 
of the existing railway tunnel into a roadway. 

But the need for better traffic facilities had 
become so acute that it was decided to obtain 
expert advice. A report was therefore drawn 
up by the late Sir Maurice Fitzmaurice, Mr. 
Basil Mott, and Mr. J. A. Brodie—Liverpool’s 
city engineer, that dealt with the respective 
merits of the bridge and the tunnel projects. 
This report stated that, apart from other dis- 
advantages, a bridge would cost about twice 
as much as a tunnel and would not prove as 
satisfactory. The experts came to the con- 
clusion that a tunnel would best serve the 
needs of the traffic, that was becoming more 
and more congested. Plans were drawn up 
for a new tunnel under the Mersey, and 
eventually a bill was presented to Parliament 
by Sir Archibald Salvidge. This bill was 
passed, and the undertaking sanctioned. 

Work on this momentous scheme was taken 


in hand right away; and the beginning of 
operations was celebrated with due ceremony 
on, December 16, 1925, in the presence of a 
gathering of 10,000 people. On that occasion, 
H. R. H. Princess Mary, accompanied by her 
husband, Viscount Lascelles, was the outstand- 
ing figure in the opening ceremonies held at 
Liverpool. Among other distinguished person- 
ages, the company in the royal stand included 
Lord and Lady Derby, the Lord Mayor and 
Lady Mayoress of Liverpool, the Bishop of 
Liverpool and Mrs. David, Sir Archibald Sal- 
vidge P. C., K. B. E., Chairman of the Tun- 
nel Committee, Lady Salvidge, Mr. Basil Mott 
and Mr. J. A. Brodie, tunnel engineers, and Mr. 
G. G. Lynde, Managing Director of Messrs. 
Edmund Nuttall Sons & Company, the con- 
tractors. The inaugural ceremonies took place 
on the site of the disused St. George’s Dock— 
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the point at which the tunnel shaft is being 
sunk. For the occasion, the dock bed directly 
in front of the royal stand had been cleared of 
several feet of overburden to expose the un- 
derlying solid rock. On this rock floor had 
been painted two large white circles. In the 
center of each of these circles stood a pneu- 
matic tripod drill, and round about—spaced 
equidistant—were six air-operated paving break- 
ers. The white overalls of the men that 
operated the drills and the paving breakers 
added to the colorfulness of the scene. 

When everything was in readiness, Sir 
Archibald Salvidge spoke briefly on the sub- 
ject of the construction of the tunnel. and 
touched on the advantages that would accrue 
to the cities of Liverpool and Birkenhead upon 
the completion of this connecting passageway. 
In handing Her Royal Highness a gold key, 
made in the form of a drill steel with lugged 
shank and 4-point cross bit, Sir Archibald 
said: “I will now ask your Royal Highness 
with this key to start the work of construction 
on this great national scheme.” 


The turning of the key on the throttle valve 
admitted compressed air to the drills, which 
sent up a noisy din that reverberated from side 
to side of the dock walls. Princess Mary then 
declared that the work of constructing the 
Mersey Tunnel had begun; and the ceremonies 
were brought to a close by the pronouncing of 
a benediction by Doctor David, Bishop of 
Liverpool. 


The total cost of the tunnel was originally 
estimated at £5,000,000, but this may possibly 
be reduced to £4,750,000. Towards this outlay, 
a grant of 50 per cent. has been appropriated 
by Parliament, which will also pay half of the 
approved annual cost of maintaining the as- 
sociate roadways when the tunnel is finished. 
The remaining 50 per cent. of the cost of the 



































Cross section of the 44-foot tunnel that will be driven through sandstone under 


the Mersey River. 


The middle division below the eentral driveway will be built te 


accommodate two lines of light vehicular traffic. 
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pressed air to the rock drills. 


tunnel is being contributed by the 
boroughs affected, as well as by tolls. 


different 


For reasons of economy, it was decided to 
make the tunnel as short as possible; and, 
accordingly, a site was chosen at a point where 
the river is about three-quarters of a mile wide. 
On the Liverpool side, two branch tunnels will 
be constructed with open approaches at New 
Quay, for heavy dock traffic, and at White- 
chapel for light traffic. On the Birkenhead 
side of the river there will be an 
proach near the Woodside Hotel. 

As the tunnel will form a link between main 
thoroughfares of 


open ap- 


Birkenhead, 
it was deemed advisable to build the tunnel 
roadway at least as wide as the thoroughfares 
leading to the tunnel approaches, in order to 
avoid congestion. It has been 
that the ruling gradient for 
should not exceed 1 in 30, 
traffic 1 in 20. 


Liverpool and 


recommended 
traffic 
for lighter 


heavy 
and 


The Mersey Tunnel will be two miles long 
and 44 feet in diameter, and will be 136 feet 
below the surface of the water at high tide. 
lt is designed to carry four lines of vehicular 
trafic in its upper section, on a roadway 36 
leet wide, and an additional 2-track roadway in 
its lower section. Flanking the 36-foot road- 
The 
lowermost section was originally intended to 
have tramway tracks; but this scheme was 
abandoned in favor of its use for light vehicles. 
The headroom in the upper section is 17 feet. 
Ventilation and drainage will be taken care 
of on approved lines. 

The new Mersey Tunnel will be approxi- 
mately five times as large as the old one. To 
hasten the date of its completion, the excavat- 
mg work will be done almost exclusively by 
labor-lightening, air-operated tools; but, even 


way are two footways, each 4 feet wide. 








H. R. H. Princess Mary turning the gold key which released com- 
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so, it is estimated 
that it will take 
anywhere from 
seven to eight 
years to finish the 
undertaking. It 
has roughly 
computed that, be- 


been 


fore the tunnel is 
ready for service, 
approximately _ I,- 


000,000 tons of 
sandstone and 
earth will have 


been removed. 
The sites of the 
shafts on the op- 
posite banks of the 
Mersey are indi- 
cated in one of 
our accompanying 
drawings. As has 
already been men- 
tioned, the shaft 
on the Liverpool 
side, on the site of 


old St. 


George’s 


Dock has_ been 
started. This shaft 


will be sunk to a 
depth of 135 feet 
and will be 20 feet 
The second shaft on the Birken- 
head side of the river will be sunk at a point 


in diameter. 


near the Wallasey Landing Stage. 

Some years ago, it was suggested that inas- 
much at St. George’s Dock was no longer in 
use it might profitably be turned into an open- 
air swimming pool. The site was partly pre- 
pared for the purpose, and three large concrete 
tanks, to hold the sea water when the tide was 


out, were built there under the supervision of 
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Mr. J. A. Brodie, the city engineer. However, 
when the new tunnel was proposed, the pool 
idea was abandoned in favor of this far more 
important public improvement; and, after the 
tunnel is completed, the dock will in all likeli- 
hood be filled in—thus adding valuable ground 
space to a congested area of the City of Liver- 
pool. 

The first contract to be let is for the sink- 
ing of the shafts on the Liverpool and the 
3irkenhead sides of the river and for two pre- 


liminary pilot-tunnel borings, each of 15x12 
feet. These borings, it is assumed, will event- 
ually form a part of the main tunnel. This 


work was awarded to Messrs. Edmund Nuttall 
Sons & Company, contractors, of Manchester 
England, who have had a great deal of ex- 
perience in their particular field and who are 
at the present time finishing up a big contract 
for the City of Manchester in connection with 
the laying of four miles of sewers beneath that 
city. 

The tunnel structure will consist of a cast- 
iron tube, formed of. separate built-up rings, 
and will be finished off with an internal con- 
crete lining. Grout under air pressure will be 
forced into and fill all spaces between the cast- 
iron segments of the tube and the rock through 
which the tunnel is to be bored. As the tun- 
nel will be below water level, it will be neces- 
sary to seal rock fissures in advance of the 
actual driving of the tunnel. Accordingly, this 
will be accomplished by pumping fluid cement, 
under pressure, into a series of horizontal holes 
drilled 150 feet forward from the bottom of 
each shaft. This work, it is understood, is to 
be done by the Francois Cementation Company, 
Ltd., of Doncaster, England. 





Vehicular traffic approaching the ferry landings on the Liverpool side of the 


Mersey River. 
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SPLIT TIES QUICKLY MADE 
FIT FOR SERVICE 
By ANDREW GIBSON* 

F the large number of railroad ties that 
are received for treatment at the North- 
ern Pacific Railway Company’s Timber Pres- 
ervation & Tie Treating Plant, at Brainerd, 
Minn., approximately 80 per cent. are of birch. 
Timber of this kind, and especially the hewn 
ties, have a tendency to split when seasoning, 
thus rendering them unfit for use. It was 
therefore necessary, in order to make sleepers 
serviceable that were satisfactory except for 
this splitting, to devise some means whereby 
these ties could be pulled together to facilitate 
the application of “S” irons. 
For several years past, this work has been 
done at the Brainerd plant with a lever and 
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man about the plant that the parts of which 
it is made were worked up and assembled in 
two days. The frame of the reclaimer was 
constructed of pieces of old car sills; the lever 
is an old piece of iron that once did service 
as the side rod of a small locomotive; the 
cylinder was formerly a brake cylinder that 
had been discarded because it was no longer 
suitable for train-line use; and even the plates 
and the bolts were picked up from the scrap 
pile. 

As already mentioned, the motive power of 
the tie reclaimer is compressed air, which is fed 
to the machine through a half-inch hose 
isting air line, leading to a boring and adzing 
machine close by, being tapped for the purpose. 
It was, of course, desirable to place the reclaim- 
er at the point of use so as to prevent any need- 





an @x- 





ltt 


Air-operated compressing lever used in reclaiming split railway ties. 


treatment, 


a chain; but it was recognized that this method 
was too slow and called for too many men to 
dispose of the daily accumulation of split ties. 
But how else to do the work—how to simplify 
it so as to be able to reduce the number of 
men required to reclaim the sleepers? That 
was the question. As we looked at it: “It was 
the old story of necessity being the mother of 
invention, and we give ‘mother’ credit for the 
idea.” s 

The idea took the form of an air-operated 
split-tie reclaimer; and just how that machine 
does its work is graphically shown by the ac- 
companying photographs. The machine was 
built in its entirety of scrap material; and it 
is to the credit of our engineer and a handy 








*Superintendent, Timber Preservation & Tie 
Treating Plants, Northern Pacific Railway Co. 
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this part of the daily routine in an hour or ap 
hour and a half—thus releasing him for other 
jobs. 





NEW THERMOMETER RECORDS 
HIGH TEMPERATURES 

ERSISTENT investigation and a _ high 

degree of ingenuity have resulted in the 
development, at the Thomson Research Lab. 
oratory of the General Electric Company, 
Lynn, Mass., in a thermometer that is similar 
in general appearance to the familiar mercury 
thermometer but capable of indicating tem. 
peratures above 1,800°F. 

Clear, fused quartz is used for the bulb 
and the stem of the instrument; and gallium, 
one of the rarer metals, takes the place of 
the mercury. Liquid gallium resembles mer. 











less handling of the ties to be treated. Depend- 
ing on the pull required to bring the separated 
ends together, air at a pressure of from 20 to 
40 pounds per square inch is applied. 

Under ordinary circumstances, only one man 
is needed to take care of the machine and to 
adjust the “S” irons. But when the pile 
reaches unusual proportions, as is sometimes 
the case, then two men are put on the job. 
With the aid of the air-driven machine, these 
two men can reclaim approximately 30 ties in 
an hour. It is worth stating here that it took 
three men with lever and chain to do the same 
amount of work that is now turned out by one 
man and the tie reclaimer. On an average, 
anywhere from 15 to 20 badly split ties have 
to be handled at the Brainerd plant each day; 
and with the equipment now available it is a 
comparatively easy thing for one man to do 


Bottom photographs show a tie before and after 


cury in appearance but is much lighter 1 
weight; it melts at about 86°F., but often may 
be cooled to more than 8 degrees below zero 
before solidifying; and it boils anywhere be 
tween 2700 and 3600°F., thus offering a wide 
recording range. 

The first essential in the development of the 
thermometer was to place the production 
the necessary quartz on a commercial scalt 
This phase of the problem required long and 
careful experimenting. Next, gallium had t0 
come under the searching eye of the i 
vestigator in order to determine its adapt 
bility as well as its limitations. All this has 
now been accomplished ; and, while the instt 
ment is not for general use, it may supersede 
some of the intricate devices heretofore & 
ployed for the reading of high temperatur® 
in the laboratory. 
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NE of the prime problems of a prospec- 
tive mine owner is the choice of a proper 
compressor plant; and the size and the type 
of such a plant—likewise the method of drive 
—call for careful consideration. The choice 
is largely determined by the funds available, 
transportation facilities, and speed with which 
development work can be done. The selection 
of the most suitable drive depends on local 
conditions having to do with the costs of 
various fuels. This is an important factor. 
Fuels domestic resources vary in 
nature and quantity in different parts of Can- 
ada; and there are many places where condi- 
tions emphasize the desirability of plants us- 
ing imported fuels, such as oil or gasoline. 
While plants driven by internal- 
combustion engines frequently show marked op- 
erating economies, still plants of this sort often 
involve heavy initial investments and commonly 
require foundations and housings of a substan- 
tial character. 


from 


stationary 


These outlays do not pay for 
themselves when the prospect proves valueless, 
or when the plant must be abandoned or moved 
elsewhere at considerable expense. 
Gasoline-driven portable compressors have 
been found valuable in opening up prospects 
in the circumstances referred to. 
self-contained, 


They are 
relatively easy to handle, and 
can be taken to remote claims over bad roads, 
rough country, or across lakes and streams 
that would be apt to hamper or halt the trans- 
portation of other types of plants. Further- 
more, portable compressors can be put in 
service quickly when they have reached loca- 
tion. Again, portable 
shifted from point to point on a property, and 


compressors Can be 
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By F. A. McLEAN 


this can be done expeditiously and at a mod- 
erate outlay. Not only does the cost of gaso- 
line compare favorably with the cost of other 
obtainable fuels, but gasoline can be more 
readily transported. Operating data obtained 
in the field confirm the advantages of the 
portable compressor as an aid in developing 
mining properties. 

The Tonopah Mining Company, of Nevada, 
has recently entered the northern Ontario 
field, and is at.present developing two silver 
properties in the Gowganda area. 
tion, situated 26 miles from railhead at Elk 
Lake, was first staked in 1909. Geological 
conditions, however, differ considerably from 
the wonderful “grass root” deposits of Co- 
balt; and it was soon found that the ore 
bodies lay at greater depth. 

The Porcupine gold area was discovered a 
few months after the Gowganda district was 
staked, and in the general rush northward 
that followed but little attention was given 
to those promising silver deposits. Several 
companies held on, but they were hampered 
by poor transportation facilities and high fuel 
costs. Among those was M. J. O’Brien, Ltd. 
—one of Canada’s greatest mining organiza- 
tions, and the efforts of that concern were 
rewarded by the extraction of several million 
ounces of silver from their Miller-Lake 
O’Brien Mine. Later on, the directors of the 
famous McIntyre Mine entered the field and 
developed the Castle-Trethewey and the Capi- 
tal Silver mines, both of which are now 
ing well. 
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ipressors Aid Development 
lineral Properties in Canada 


Tonopah Canadian Mines Company, Ltd., un- 
der the management of Mr. Ernest Craig, 
was formed to develop two properties known, 
respectively, as the Walsh and the Morrison 
claims. The first-named was equipped with 
a small steam plant; and a shaft had been 
sunk to a depth of about 400 feet before oper- 
ations were abandoned. On taking over the 
property, the Tonopah Canadian Mines Com- 
pany installed a 7-drill, Class PRS-3, com- 
pound, steam-driven compressor so arranged 
that it could be readily changed to motor 
drive should electricity be available in Gow- 
ganda, as now seems likely. With this equip- 
ment, an extensive program of development 
was started; and the results obtained so far 
amply justify the theories of Mr. Craig. 

On the Morrison claims, a 60-foot shaft 
and a number of test pits had been sunk by 
the original owners, but with the exception 
of the two old vertical boilers no equipment 
remained on the property. After considering 
local conditions, it was decided to install a 
gx8-inch portable compressor. This machine 
arrived at Elk Lake Station on July 25, 1925, 
and reached the property at 9 p. m. on July 
26, after traveling several miles over dirt 
roads. Early on the 27th it was placed on a 
timber foundation, and by 10 a. m. the same 
day the plant was in running order. The first 
round was started the following morning, and 
was drilled and shot by 11 a. m.—or exactly 
12 days after the compressor left the factory. 

Two DDRW-13 “Jackhamers” were used 
to sink the shaft, which has a cross section 
of approximately 6x11 feet. Twenty 5!4-foot 
holes comprised a round—the break being 





Left—Type Twenty portable compressor, mounted on a timber foundation, at the Morrison property of the Tonopah Canadian 


Mines Company, Ltd. 
gine, in the foreground. 


The arrangement is such that one man can look after both the compressor and the hoisting en- 


Right—The blacksmith shop on the MacMaster property at Rosegrove, Ont., is equipped with a No. 33 “Leyner” sharpener which 
has proved valuable in lightening labor and in speeding up the sharpening of drill steels. 
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about 5 feet per round. 
With the available equip- 
ment, the shaft was sunk 
to a depth of more than 
100 feet in three weeks; 
and now a well-planned 
campaign of underground 
work is in progress. An 
idea of the rate of ad- 
vance can be obtained 
from the records for the 
month of October, 1925, 
which show that 392 feet 
of drifting was accom- 
plished with R-72 
drifter operating during 
two shifts per day. A 
few months earlier, an 
advance of 410 feet was 
made in a single month. 
The compressor is 
housed in a simple 
wooden’ shack, which 
also contains a 6x8-inch 
hoist and two boilers. 


one 


One of the boilers is 
used as an auxiliary air receiver while the 
other operates the hoist. In many plants of 
this kind it is customary to run the hoist by 
air, but in this case it was deemed advisable 
to utilize the compressor only for operating 
the drills and for clearing the air at the head- 
ings after a blast. One man can look after 
both the compressor and the hoist. 


Another Gowganda property where good 
results have been obtained with a portable, 
gasoline-driven plant is the Porcupine Keora 
Mine, on Calcite Lake, operated by Mr. 
Riley of Cobalt. The compressor 
was taken to the property early in the Spring 
of 1925, the road from Elk Lake to 
Gowganda was deep with mud. The 22 miles 
from railhead at Elk Lake to Gowganda was 
made by a Linn equipped 
with a Waukesha pulling a_ trailer 
which carried the compressor. The total load 


road to the 


Thomas 
when 
logging tractor, 
motor, 


was 14% tons. From the main 
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mine, six horses and a block and tackle were 
needed to drag the compressor over a 1%4-mile 
road having a rise of 450 feet. The trip was 
made without any mishap, in approximately 
11 hours, despite the fact that the road was 
little more than a trail that was well-nigh im- 
passable in places. 

The plant at the Porcupine Keora Mine 
comprised a 9x8-inch Type Twenty portable, 
a 6x8-inch hoist, cars, buckets, etc., and was 
put in service during the latter part of April. 
The shaft was deepened, and a large amount 
of drifting and crosscutting done. Several 
thousand tons of good milling ore were placed 
on the dump; and by the middle of July there 
was started a 30-ton stamp mill, arranged for 
table concentration. 

Another small mining project on which a 
portable mining plant has been employed to 
advantage is the MacMaster property, a few 
miles south of Boston Creek, Ont. On this 
property, a prospect pit was sunk to a depth 








of 25 feet by hand labor 
at a cost of $25 per 
foot. The pit was then 
enlarged to 7x11 feet 
and timbered at an out. 
lay of $18.59 per foot, 
making a total cost of 
$43.50 per foot for the 
An addi- 


feet of 


first 25 feet. 


tional 35 shaft 
was also sunk by hand 
and this, including tim- 
bering, etc., cost $4878 
per foot. Then a 7xé6- 
inch portable compres- 
sor, a DCRW-23 “Jack- 


hamer,” and a No. 3 
“Leyner” sharpener were 


taken into the property, 





and with this equipment 
the total 
averaged $35 per foot of 
the shaft. 


expenditure 


A dismounted pertable compressor, housed and providing air for developmental 
work at a Canadian mine. 


COMPARATIVE COSTS OF SHAFT SINKING 
ON MACMASTER PROPERTY 


HAND METHODS 


Cost of sinking 25 ft. of 7x11-ft. 
shaft, including labor, timbering, 
explosives, ete., at $43.50 per ft... .$1,087.50 

Cost of sinking shaft from 25- to 60- 
ft. level, including explosives, labor, 
timber, etc. 1,707.30 

Total cost of 60 ft. of shaft sunk by 
Se era © ct eee ea ae ae $2,794.80 


MACHINE METHODS 


Cost of sinking 60 ft. of 7x11-ft. shaft, 
including timbering, labor, oil, gas, 


explosives, ete., at $35 per ft...... 2,100.00 
Difference in favor of machine ) 
ES n-ne oda dha O20 Ee Ree ae oe ee $694.80 


Commenting on the foregoing figures, Mr 
Harry MacMaster, mining engineer in charge 
“We are located right 
on the railway but chose a portable, gasoline- 
driven plant on account of its low operating 
cost and because it could ke placed at any 


of the property, said: 


point on the property or elsewhere at ver) 
Wood, laid down, costs $4 per 
full cord; and the best wood we can obtain 1s 


little expense. 





Left—This quickly built shed is all the housing required for sheltering the portable compressor which furnishes operating air 
on the MacMaster property at Rosegrove, Ont. 

Right—It is over country like this that portable compressors have been moved to their points of service in opening up out-of-the- 
way Canadian mining properties. 
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i—Here the portable is furnishing air used to operate tools in digging a sewer trench in a Canadian mining town. 


2—Part of the MacMaster property showing blacksmith shop, head frame, and hoist house. 
3—Shaft and ore dumps on the MacMaster property, Rosegrove, Ont. 
4—Compressor and hoist house at the Porcupine Keora. Mine, Gowganda, Ont. 


5—Portable compressor loaded on a truck at Elk Lake and ready to be carried to the mine on the Morrison property. 
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a soft birch which burns quickly and does not 
give much heat. I figure the cost of operating 
with wood would be $12 to $15 per day, and 
a little more than that with coal, as against 
$1.50 with a gasoline outfit. Our total outlay 
for fuel and lubricating oil, including freight, 
etc., has been $60.94, or about $1.50 per day. 
Our gasoline cost for the first 60 feet of shaft 
has been $48.60, or about 75 cents per foot of 
shaft. The rock is a hard, red porphyry; but 
we always cut our round of 14 holes, averag- 
ing 6% feet in depth, in less than a shift. I 
find that the little drill sharpener, even for 
one drill, saves its cost in a short time—one 
man doing all our sharpening in less than two 
hours as against two men requiring a whole 
day to do the work by hand. All bits are to 
gage, increasing the speed of drilling and 
causing fewer bits to break—a source of delay 
and expense under ordinary conditions. I 
would not be without the sharpener on any 
account. 


wine 
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of the opinion that the great ore-bearing belt 
of pre-Cambrian rock that has given Ontario 
its wonderful gold mines also extends into 
northern Manitoba. Considerable prospecting 
has already been done there, and the results 
indicate that before long Manitoba will enter 
the list of productive areas. 

One of the most important undertakings in 
this field, both as to speed of operations and 
size and value of ore bodies opened up, has 
been the development of the Kitchener claims 
of the Central Manitoba Mines, a subsidiary 
of the WAD Syndicate, on Long Lake. A 
remarkable record has been made at this 
property with portable, gasoline-driven equip- 
ment in sinking a 3-compartment, 7x14-foot 
shaft, and in carrying out an extensive pro- 
gram of lateral work. 

Investigation showed that portable, gaso- 
line-driven equipment would give the best re- 
sults; and the plant shipped to the property 
during the latter part of February, 1925, con- 





Getting a portable compressor over a rough bit of road, a mile and a half long. 


which involved a rise of 450 feet. 
this leg of the journey. 


“We drill a round in about 4 hours, and use 
about 8 gallons of gasoline. Our hoist con- 
sumes about 2% gallons per 8-hour shift; and 
in drilling and hoisting the muck from a 5- 
foot cut we only need about 11 gallons. This, 
I think, is a pretty good record of low-cost 
power. In hoisting, our 8-foot bucket averages 
about 10 round trips per hour, and a 5-foot 
cut fills from 100 to 110 buckets. Only 4 men 
are employed on this operation.” Since this 
report was received, the shaft has been sunk 
and timbered to a total depth of 300 feet with- 
out any appreciable increase in the cost per 
foot. In fact, the entire operation was carried 
out at a cost very much lower than that at 
which the work is generally done in this 
district. 

Geologists have long pointed out that the 
rock formation in northern Manitoba favors 
the existence of commercial ore bodies of gold, 
copper, tin, nickel, platinum, and other valu- 
able minerals. In fact, many mining men are 


Six sturdy draft horses were needed to complete 


sisted of two 9x8-inch Type Twenty, portable, 
gasoline-driven compressors mounted on 
skids; a 42-inch by 10-foot auxiliary air re- 
ceiver; five DDRW-13 “Jackhamers;” four 
JD-10 “Jackhamer” mountings with columns, 
permitting four drills to be used for drifting 
or sinking from a bar; a No. 33 jacksteel 
sharpener with bit punch; three 14-cubic-foot 
ore buckets; three ore cars of the same ca- 
pacity; and a small gasoline hoist with a rope 
capacity of 500 feet. 

A crew of skilled hard-rock miners from 
northern Ontario reached the property about 
March 14, when the erection of the com- 
pressor house, head frame, and camp struc- 
tures was started. The compressors and hoist 
were housed under one roof, to save atten- 
dance charges; and both compressors were 
connected to the auxiliary receiver, provision 
being made so that one or both units could 
be used, as desired. 

No time was lost in erecting the machinery, 
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and on April 1 the compressors and four drills 
were started up. Three weeks later the bot. 
tom of the shaft had reached a depth of %& 
feet, an advance of about 29 feet per week 
It was decided to carry the shaft down to 
375 feet, at which point the third level was 
to be established. Stations were to be cut at 
the 125-, the 250-, and the 375-foot horizons 
as the shaft went down; and it was calculated 
that the 375-foot level would be reached by 
August 31. On the morning of August 8 
however, the shaft had reached a depth of 383 
feet—an average advance of well over 3 fee 
per day. This was a remarkable performance 
considering the size of the shaft and the na- 
ture of the rock. 


The rounds consisted of 20 holes, averag- 
ing 7 feet in depth; and the drilling of each 
round necessitated the sharpening of 150 bits, 
which were taken care of by the sharpener 
without trouble. With both compressors de- 
livering air to the receiver, and four of the 
drills running simultaneously, the pressure 
averaged 85 pounds per square inch. The 
total cost of gasoline for each foot of shaft 
sunk averaged $8. After the shaft had reached 
a depth of 383 feet it was decided to do about 
2,000 feet of lateral development work. Two 
R-72 “Leyner” drifters were used; and each 
round consisted of 14 to 16 holes 5 feet deep. 
With but one drifter at work, the crosscuts 
were advanced at the rate of 11 feet per day. 
The cost of fuel averaged $4 per toot of 5x7- 
foot drift. 

To reach the Kitchener property in the sum- 
mertime entails a long canoe trip. But by 
reason of the limited carrying capacity of 
canoes, and the intervening portages, etc, 
machinery and supplies are usually transported 
to such isolated claims over snow roads dur- 
ing the winter months. Later, if a prospect 
warrants the expense, a road may be built or 
a railway line constructed. To get to the 
Kitchener claims, the equipment and supplies 
have to be hauled over snow roads for 45 
miles. This long haul adds considerably to 
the expense of gasoline laid down at the 
property, so that the operating cost is about 
the same as that of a well-designed steam 
plant with wood-fired boilers. However, a 
steam plant would have meant the transporta- 
tion of boilers, pumps, and other auxiliaries; 
the fuel would have been bulkier and harder 
to handle; more time would have been re- 
quired to get the apparatus into service; and 
the attendance charges would have been high- 
er. The gasoline-driven outfit has therefore 
proved much more convenient and desirable 
under the prevailing conditions. 





By the end of the present year, the Southern 
Pacific Railroad Company will have completed 
a 100-mile stretch of road linking Tepic and 
Guadalajara, Mexico—thus establishing direct 
rail communication between any point in the 
western part of the United States and Mexico 
City, or other places farther south ir Mexico. 
The undertaking, which will involve an outlay 
of $50,000,000 has called for the building of 7 
big trestles, the tallest of which will have 4 
height of 860 feet, and 27 tunnels. 
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galena ore embedded in narrow strips in some 
material which had the appearance of a de- 
cayed log. 
tion, says Mining Truth, 


gists journeyed to Lewiston to convince them- 
selves that galena could actually exist in such 
an unusual formation. 
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EARLY EGYPTIANS MASTERED AND APPLIED DIVERS 


Ctesibios II, who followed in the foot- 
steps of Ctesibios, was also a citizen of 
the ancient Egyptian city of Alexandria 
and a man of considerable genius in the 
realm of the mechanical arts. 

In those far-off days, two centuries 
before the Christian era, man power 
was a relatively cheap commodity in 
the market, and the value of a slave, so 
we are told, fell then as low as the 
equivalent of eleven cents in modern 
money. The heaviest charge for labor 
at that time covered outlays for food 
and clothes—clothes costing much less 
than food, 

The artist has pictured for us how 
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While investigating a coal prospect six 


miles south of Lewiston, Idaho, the tunneling e¢ 
crew was astounded to discover a high-grade 


On hearing of this unusual condi- 
skeptical mineralo- 





Ctesibios II used man power as a prime 
mover in operating a 2-cylinder, hand- 
driven pump. It is evident that Ctesi- 
bios II knew how to utilize the lever to 
multiply power; how to interpose the 
connecting rod to transmit power; how 
to employ a balance or flywheel to sus- 
tain and smooth the action of reciprocal 
parts; and how to use a counterweight, 
attached eccentrically to the balance 
wheel, to help carry the crank of a 
driving shaft past the dead center. 

We have no knowledge of the extent 
to which the mechanical combination 
here illustrated was used for practical 
ends in the days of Ctesibios II, nor do 


TC 


A private printer-telegraph service has been 


stablished by the American Telephone 


Telegraph Company between the general sales 
offices of the Long Bell Lumber Company, 
Kansas City, Mo., and the lumber company’s 
producing plants at Longview, 
Weed, Calif. 
length of 2,800 miles; 
sages are transmitted and received as such 
well-nigh instantaneously, and at the rate of 
35 words a minute. 


Wash., 


The line has an 





and 
aggregate 
and typewritten mes- 


MECHANICAL PRINCIPLES 


we know for what purposes the ap- 
paratus was employed at that period in 
the evolution of civilized man. How- 
ever, it is manifest that the ancient 
mechanician blazed the way for many 
things that are today widely utilized 
in the realm of applied mechanics and 
modern engineering generally. 

Mr. Bunnell has added this human- 
interest note to his excellent drawing: 
“The chain in this illustration marks 
the prisoner’s social status, while the 
water bottle and the dipper indicate 
that his job was a virtually ‘continuous 
performance.’ ” 
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and to maintain these new units. 


lyn, N. Y., 
electric engineering. 


The rapidly increasing number of oil-elec- 
& tric locomotives placed in service is turning the 
attention of locomotive engineers and railroad 
maintenance men to the study of the subject so 
that they may become qualified to manipulate 
Quick recog- 
nition of the opportunities in this field of ser- 
vice has led the Polytechnic Institute of Brook- 
to organize a course of study in oil- 
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MONSTER BRIDGE TO SPAN 
HUDSON RIVER 

FTER a decade or more of agitation, 

plans have now been prepared and agreed 
upon by the two official bodies immediately 
concerned calling for the construction of a 
great bridge across the Hudson River that 
will involve an ultimate outlay of about 
$50,000,000. This bridge will extend from 
Fort Lee on the New Jersey shore to Fort 
Washington on the New York side of this 
much traveled waterway. 

Some idea of the magnitude of the pro- 
jected structure can be gathered from the fact 
that the river span will be 3,500 feet long be- 
tween the two supporting towers. In short, 
this span will be twice as long as that of the 
big bridge, now nearing completion, which 
will link Philadelphia and Camden, on op- 
posite sides of the Delaware River. 

The two towers will be built of granite and 
their tops will stand 650 feet above high 
water, while the suspended roadway will clear 
the stream by 235 feet—that is, this part of 
the Hudson River Bridge will be 100 feet 
higher than the corresponding part of the 
well-known Brooklyn Bridge. Each of the 
granite towers will rise from a base having 
a length, parallel with the stream, of 220 
feet and a breadth of 75 feet. The founda- 
tions for these towers will rest upon bedrock; 
and the construction of the foundations will 
necessitate the employment of unusually large 
pneumatic caissons. 

Work on the bridge will not be taken in 
hand until after public hearings, to be held 
in the two states immediately concerned; but 
there is no reason to believe that the popular 
voice will be anything but favorable to the 
scheme. If funds for building become avail- 
able in 1927, it is said that the bridge can be 


made ready for traffic during 1933. This will 
be none too soon in view of the rapidly grow- 
ing populations of the neighboring sections of 
the two States. Indeed, it is now recognized 
that the vehicular tunnel under the Hudson, 
soon to be finished, will not suffice to give all 
the traffic relief that is urgently required; and 
the bridge will serve the twofold purpose of 
taking care of a large share of this movement 
and of diverting it to a part of Greater New 
York somewhat remote from the present cen- 
ters of congestion. 

According to a report recently made public, 
the experts say: “From the engineering point 
of view, the construction of the bridge is in 
every respect feasible and, while of unusual 
magnitude, will involve no extraordinary diffi- 
culties or hazardous or untried operations. 
The architectural studies so far made, while 
tentative, indicate clearly that the bridge may 
be so designed as to form an object of grace 
and beauty as well as utility. In the selection 
of the location, careful consideration was also 
given to the scenic effect of the bridge.” 





ANOTHER GIANT POWER 
PROJECT 

ALIFORNIA is setting a commendable 

example in the way she is puttingsto use 
for power purposes the latent energy in her 
falling waters. Notwithstanding the tremen- 
dous sums of money spent by her enterpris- 
ing public utilities in creating numerous large 
hydro-electric stations, still the San Joaquin 
Light & Power Corporation has planned to 
spend $50,000,000 more in devising facilities 
by which to draw power from the Kings River 
in the central section of the state. 

To accomplish this, a 3-mile tunnel will 
be cut through the solid granite backbone of 
a mountain so as to bring water from one 
side of that barrier to the other side, where 
it will be discharged into a penstock which, 
in its turn, will deliver the water to a power 
house nearly half a mile below in the valley. 
In this power house will be placed four of the 
largest of horizontal water-wheel generators. 
An incidental part of the construction of this 
great undertaking will be the cutting of a 
roadway out of the steep granite side of the 
mountain ; and before the whole job is finished 
there will be much work for the 
rock drill to do. 


air-driven 





PERSEVERANCE WINS 


ANY a man has failed to reach his goal 
only by quitting just too soon. Trite as 
this saying is, still it received added and dra- 
matic emphasis a few weeks back. 
According to a news report from California, 
one AvusTIN BURCHAM, some time during 
1898, sank a shaft 40 feet deep in the Kramer 
Hills in search of gold which he believed to 
be there, and then he halted his efforts when 
word reached him that gold had been struck 
elsewhere in the country. Burcuam had ac- 
tually drilled the holes for a last shot; had 
the powder at hand to load the holes; and 
then quit in haste without bringing his work 
to his intended conclusion. 
For 28 years the abandoned shaft remained 


unexplored, and the powder lay undisturbed 
just where BurcHam had left it. Then, jy 
March of the present year, another prospector 
had sufficient curiosity to explore the abap- 
doned shaft and to load the drill holes to 
see what BurcHAmM’s contemplated shot would 
have revealed had it been fired. The resy} 
was the exposure of a vein of gold which js 
reported to contain ore that will run $1,009 
a ton! 





AND STILL WE GROW 

Y means of a system of arithmetical pro- 

gression, the United States Census Bureay 
computes our present population to be 117,- 
135,817. This estimate is based on the actual 
census taken in 1910 and again in 1920—sup- 
plementing these figures with data furnished 
by those states that made independent counts 
last year. According to the statement issued 
by Government statisticians, the population of 
the country has increased by 11,425,197 in the 
past five years. 

While this growth of our population adds 
proportionately to the man power of the na- 
tion, it increases directly the number of 
mouths to be fed upon a dietary scale which 
we are pleased to term typically American, 
Recently, students of our economic life have 
declared that our foodstuffs are not being 
raised in quantities commensurate with the 
multiplication of the people within our gates, 
and we are warned that something must be 
done to relieve this potential approach of a 
period of reduced rations. 

Despite the pessimists, news comes from 
Alaska that we may still continue to eat our 
accustomed allowance of meat even though 
our herds of cattle dwindle on the ranges and 
the farms south of the Canadian border. That 
is to say, we may look to the reindeer to 
make up any deficiency in the matter of meat. 
It will be recalled that reindeer were intro- 
duced into Alaska from Siberia by the United 
States Government after several Alaskan vil- 
lages were wiped out through starvation. The 
original herd so transplanted numbered a few 
more than 1,000. Today, the reindeer herds of 
Alaska aggregate substantially 500,000 head. 
Reindeer meat is said to be both succulent 
and palatable; and to the end of making this 
excellent foodstuff better known, an educa- 
tional campaign has been instituted far and 
wide within the country by placing reindeer 
meat on the menus of many of our hotels and 
restaurants. 





FOREIGN TRADE A REFLEX 
OF THE WAY WE LIVE 


HE future of our foreign trade was dwelt 
upon recently by Secretary Hoover be- 
fore the representatives of a number of ass0- 
ciations having to do with our industrial life 
and especially with our export business. MR 
Hoover touched upon many phases of | this 
economically vital subject, and then brought his 
speech to a close in the following manner: 
“If we can keep in motion the social and 
economic forces which we have developed s0 
greatly in the last decade; if we can multiply 
and improve education and skill; if we still 
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further stimulate scientific research; if we con- 
tinue to improve our business organization and 
maintain private initiative, we shall hold our 
own in our share in the world’s trade. 

“By contributing to peace and economic sta- 
bility; by the loan of our surplus savings 
abroad for productive purposes; by the spread 
of inventions over the world, we can contrib- 
ute to the elevation of standards of living in 
foreign countries and the demand for all goods. 

“Ours is not a nation of factories, railroads, 
dynamos, trade, or ships. It is a 
nation of men and women and children. When 
we consider these themes of production and 
trade we need be indeed guided in our conclu- 
sions by that course which will promote their 
welfare and comfort. If by our efforts and 
our discussions we enlarge their standards of 
living it is an economic thing; but it is a far 
greater thing than this, for security and living 
and comfort yield the opportunity for that 
greater fullness of life of the spirit, which is 
the true purpose of human service.” 


warehouses, 





IS THE BUSY BEE A LOAFER 
on ages the bee has been held up to the 
world as an exemplar of industry. From 
the first warm days of spring to just before the 
frosts of fall, the bee labors industrially to har- 
vest honey and to put it away against the day 
of need. has, so it would 
seem, been only half as busy as it might have 
been; and now we learn that the scientist has 
discovered the fact and blazed the way to make 
the bee work year in and year out. 
According to 
Progress in 


Even so, the bee 


Agricultural and Industrial 
Canada, 140,000 bees have been 
shipped from their habitat in Canada to anti- 
podean New Zealand, where they have been 
kept busy making a living for themselves and 
their owner instead of hibernating in Canada 
and eating up the store of honey laid up by 
them there last summer. 

While this development in bee-keeping is as 
yet in the experimental stage, nevertheless the 
bee is responding to the test in an extremely 
encouraging manner. Mr. JAMES BALLANTYNE, 
of British Columbia, who is responsible for the 
venture, “Economically and financially, it 
would appear that the recurrent expenses of so 
great a journey would outbalance the returns.” 
But he points out that ascertained facts show 
that the saving in the expense of winter feed- 
ing for twenty weeks pays for the few pounds 
of sugar the bees need on the journey, while 
the expense for special traveling cages is not 


Says: 


so great as the cost of winter cages so neces- 
sary in Canada. He is satisfied that the dou- 
bled natural increase of the bees will cover all 
transportation charges when 
migration is established upon a commercial 
scale. Be this as it may, most of us would be 
inclined to sympathize with the bee, and vote 


that industrious creature a period of relaxa- 
tion. 


this system of 





A curious situation and a somewhat perplex- 
ing problem has arisen in connection with elec- 
tric installations on the Swiss railways. Large 


birds of prey, which are especially numerous in 
the thickly wooded Canton of Valais, have 
fixed upon the elevated insulators as suitable 


resting places from which to watch for their 
prey. When they take off from these lofty 
positions, their widespread wings, contacting 
with the high-tension wires, are apt to form 
short circuits—thus causing trouble in the pow- 
er houses. To prevent interference by these 
birds, it has been found necessary to surround 
the insulators with excluding wire guards. 
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CREATIVE CHEMISTRY, by Edward E. Slosson, 


M. S., Ph.D. A book of 311 pages with copious 
illustrations, published by The Century Com- 
pany, New York City, and made available at a 


reduced price by The Chemical Foundation In- 
corporated, New York City. 

T HAS not yet fully dawned upon the public 

how much it owes to the chemist for thou- 
sands of the things that contribute in one way 
or another to the well-being, the comfort, and 
the security of the populace. Doctor Slosson 
has the gift of presenting the essentials of a 
technical subject in language that is so lucid 
that the run of his readers are charmed while 
being educated. It is not possible to mention 
in detail any of the topics covered by the vol- 
ume, but the comprehensive nature of the book 
can be gathered from the statement that the 
pages touch upon such matters, in which crea- 
tive chemistry has played a part, as the fixation 
of atmospheric nitrogen; feeding the soil; coal- 
tar colors; synthetic perfumes and flavors; the 
race for rubber; rival sugars; what comes from 
corn; solidified sunshine; products of the elec- 
tric furnace, etc., etc. Most of us can learn 
much from the book. 





POPULATION PROBLEMS IN THE UNITED STATES 
AND CANADA, edited by Louis I. Dublin, Presi- 
dent, American Statistical Association, 1924. A 
book of 318 pages, published by Houghton 
Mifflin Company, New York City. Price, $4.00. 

E have in this work an authoritative and 

a contemporary discussion of certain 
critical phases of the population problem as 
viewed by 25 separate authors, each of whom 
is recognized as eminent in the special depart- 
ment of the subject treated by him. As the 
editor expresses it: “With all its open spaces, 
America has a particularly interesting and per- 
plexing population problem which insistently 
bids for attention. The unparalleled growth in 
numbers, the intermixture of races, the rapid 
depletion of natural resources, the declining 
fertility in the cities, the urban migration, and 
the more recent curtailment of immigration, all 
make America a remarkable laboratory for 
the study of population. Here are combined 
unrivaled opportunities for investigation and 
unlimited possibilities for turning theories into 
practical channels.” 

None of us can afford to be unmindful of the 
social and the racial influences at work in this 
country if we are to be seriously concerned with 
the practical perpetuation of the traditions of 
the nation. 


LEAD, THE PRECIOUS METAL, by Orlando C. 
Harn. A work of 323 pages, with many illus- 
trations, published by The Century Company, 
New York City. Price, $3.00. 

O most of us lead is a common material 

that scarcely warrants the appellation 
“precious,” but the author justifies the term by 
showing us in how many ways—some of them 
indispensable—lead serves us at every turn of 
life and in every department of complex mod- 
ern industry. The presentation of the sub- 
ject may more properly be termed a story and 
not a technical treatise. Mr. Harn has aimed 
to appeal to the average person by arraying a 
great many interesting facts about lead and its 
compounds. He takes the reader from the 
source of lead—the mine—through the refining 
processes and into those fields in which metal- 
lic lead and lead compounds of various kinds 
have important parts to play. He has succeed- 
ed admirably in his efforts to entertain and to 
inform. The book, while in no wise deep, is 
both authoritative and comprehensive. 





HE United States Bureau of Mines has 
given out the following list of new pub- 
lications : 

BuLLeTIN 256. Garnet: Its mining, milling, 
and utilization, by W. M. Myers and C. O. 
Anderson. 1925. 51 pp., 3 pls., 3 figs. 15 cents. 

BULLETIN 257. Review of safety and health 
conditions in the mines at Butte, by G. S. Rice 
and R. R. Sayers. 1925. 29 pp., 8 figs. 10 
cents. 

TECHNICAL Paper 320. The Bureau of 
Mines Orsat apparatus for gas analysis, by A. 
C. Fieldner, G. W. Jones, and W. F. Holbrook. 
1925. 18 pp., 1 pl. 4 figs. 5 cents. 

TECHNICAL Paper 367. Value of bituminous 
coal and coke for generating steam in a low- 
pressure cast-iron boiler, by C. E. Augustine, 
James Neil, and William M. Myler, Jr. 1925. 
45 pp., I pl., 19 figs. 10 cents. 

TECHNICAL PAPER 388. Coke-oven accidents 
in the United States during the calendar year 
1924, by William W. Adams. 1925. 38 pp. 10 
cents. 

Miners’ Circutar 29. Misuse of flame safety 
lamps and dangers of mixed lights, by L. C. 
Ilsley. 1925. 12 pp., 4 figs. 5 cents. 

Copies of the publications may be bought 
from the Superintendent of Documents, Gov- 
ernment Printing Office, Washington, D. C. 





Announcement has been made of the appoint- 
ment of Harlan A. Pratt as manager of the 
Oil and Gas Engine Department of the Inger- 
soll-Rand Company. For many years, Mr. 
Pratt was connected with the Sales Department 
of the Westinghouse Electric & Manufacturing 
Company, later becoming sales manager of the 
Atlantic Elevator Company, exclusive agents in 
the East for Westinghouse gearless traction 
elevators. For the past three years he has been 
sales manager of the Elevator Supplies Com- 
pany, of Hoboken, N. J. 

Mr. Pratt was graduated from Stevens In- 
stitute of Technology, and was at one time di- 
rector of the American Institute of Electrical 
Engineers, 
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ANTIOXIDANT ADDS TO THE 
DURABILITY OF RUBBER 

T HAS been known for some time that de- 

terioration of vulcanized rubber through oxi- 
dation can be delayed by the use of substances 
which, themselves, are easily oxidized and which 
act as anticatalysts of oxidation. Recently, two 
large rubber companies simultaneously patented 
almost identical antioxidants. 

Accelerated aging tests of rubber compounds, 
containing one of these antioxidants, have sub- 
stantiated the claim that the durability of rub- 
ber, with respect to the effects of light and 
heat, can be increased thereby about 600 per 
cent. 





PNEUMATIC UNLOADING 
OF COPRA 

OPRA, the dried meat of the cocoanut, is 

now so much in demand by the housewife, 
the baker, and the candy maker, that great ship- 
loads of the toothsome foodstuff are sent each 
year from the far-away South Sea Islands, in 
the Pacific, to San Francisco, Cal. 

In the past, the work of unloading this com- 
modity has been slow and toilsome. But now, 
as is the case with other bulk cargoes, such 
as grain, special pneumatic equipment is em- 
ployed to transfer the copra from the hold of 
a vessel to waiting cars for trans-shipment to 
distant points in the United States. 

By the aid of the pneumatic unloader, the 
work that formerly called for the services of 
a crew of 25 stevedores can now be done by 
but three men—two aboard the ship to guide 
the intake of the suction line of the apparatus 
so that it will take up its maximum load, and 
one on the dock to operate the machinery and 
to direct the loading of the cars. The cars 
are packed solidly from floor to roof by rea- 
son of the force with which the material is 
thrown from the discharge end of the pipe. 
In this way it is possible to transfer from 30 
to 40 tons of copra in an hour. By means of 
a suitably disposed vacuum tank, all dust and 
foreign matter are separated from the copra 
as it leaves the vessel—thus assuring a rela- 
tively clean product. 
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In Norway, considerable activity is observed 
in the development of substitute fuels, most of 
them having as their base a sulphite spirit, of 
which the country, with its extensive forests 
and wood-pulp and paper industries, has an 
abundant supply. So far the work is only in an 
experimental stage; but in some instances the 
progress reported indicates that substitute fuels 
must soon be reckoned with. Norway, alone, 
is said to be in a position to supply about 25 
per cent. of her present motor-fuel needs from 
domestic sulphite-spirit sources. 


The per capita consumption of paper in the 
United States amounts to 45 pounds a year. 





One of the newest uses of copper is in the 
manufacture of electric refrigerating units. It 
is estimated that 30,000,000 pounds of copper 
will be demanded for this purpose in 1926. 





“Cement fondu,” hitherto produced only in 
France, is now also to be manufactured in Eng- 
land—the Lafarge Aluminous Cement 
pany, Ltd., recently having celebrated the com- 
pletion of its plant, which has a maximum ca- 
pacity of 150,000 tons of cement per annum. 


Com- 


This material contains a high percentage of 
alumina, and has the valuable characteristic of 
hardening very rapidly. It is produced by 
smelting a mixture of chalk or limestone and 
bauxite; and differs from Portland cement not 
only in its composition but also in its manu- 
facture—its raw materials actually being fused 
or melted while the constituents of Portland 
cement are not heated to nearly as high a tem- 
perature. |* 














A vessel from the South Seas, loaded with copra, having her cargo removed by 


the two suspended pneumatic pipe lines. 


The firm of Wiebe & Konsorten, Hanoy 
Germany, recently announced that it can p 
duce a synthetic rubber that will be able 
compete with the natural product. It is 
that by isolating isoprene from potatoes a 
their by-products, and by adding various cher 
icals to this substance, a material is obtaing 
that is not unlike crude rubber. At the preseg 
time, the plant is manufacturing about 2,09 
pounds daily. The scientific world will prob 
bly await with interest the outcome of the ex 
periments being made by this German com 
cern. 





Not long ago, a heavy storm uprooted 
tree at Clarksfork, Idaho, uncovering a wid 
vein of silver-lead ore that had been sought 
unsuccessfully for years. 


Sweden has a total land area of approx 
mately 158,500 square miles, of which abog 
52 per cent. is forested. 





Last year, Great Britain added 120 miles 
her existing concrete highway system, bringin 
the total mileage up to 250. 





What will be the world’s largest and most 
powerful mine hoist is now in course of coft 
struction at the Manchester works of the 
Metropolitan-Vickers Electrical Company, Lt@ 
This hoist is being built for the City Deep 
gold mines of South Africa, and is designeg 
to lift nearly 10 tons of ore from a depth ¢ 
4,500 feet at a rate of about 4o miles an hour= 
a load every two minutes. 

Just what the construction of this hoist if 
volves can be gathered from the followi 
figures: 
generated by a 300-ton dynamo; the two wink 
ing drums, each of which will have a diametef 
of 35 feet, and the shaft on which they are t@ 
be mounted will weigh over 400 tons; and tht 
winding rope will have a weight of 18 tons.4 





According to figures published by the Con 
mon Brick Manufacturers Association, thef 
were consumed in the United States last ye 
about 8,000,000,000 bricks, or enough to buill 
the foundations, chimneys, and walls for 26 
000 average homes. 





After spending more than $4,000,000 in 
ploratory work, the Imperial Oil Company 
Ltd., according to its president, Mr. C. O. Still 
man, “has at last obtained a supply of crud 
oil in Canada.” One well in the Province ¢ 
Alberta is now yielding more than 500 barreél 
daily, and is showing no signs of diminuti¢ 
This is the famous Royalite No. 4 Well, whi 
was “brought in” in October of 1924. In 
dition to the oil, the well produces daily abot 
18,000,000 cubic feet of natural gas, 14,000,008 
cubic feet of which is distributed for domest 
use through the mains of the Calgary 
Company. 





The American public spends $365,000,000) 
vear for candy, or $1,000,000 a day—the com 
fectionary business ranking fifth among h 
nation’s industries. 


Electric power for the hoist is to bé 
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